dull 


i  ^  CjIjI  ^j_4  % 


:lJuJLj 

■}£“■  *  *9^**  •'»  :a"-lH 


1990  .  1923  cJalj-iluLi  1978  4JL-uJL-aJ  1 
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4 


I 


jJJmL.uA jSJ I  JJ*AA  uLojJilf 

yMNiSI# 

j&UZJu  .4  :4juv|j_4 

♦_ 


L^_aL£  j-lXJ  4-Llu-LloJ  1  ^3  3j j-iLL-il  1  jl^Xl 

^u-L>J.  I  jj  3jjjj.ua  T  Li 


9 

4_a  JuLa 

17 

(J 

JJLjlJ!  4JlI 

37 

49 

61 

:  £_j  1  1  (J 1 

4-^-3 1  \  rttl  J-U2-4 

79 

4  Q|  \  rttl 

105 

t  ^-u 4 Leg]  1  rt  1 1 

J I  JLJw 

131 

:^_jL_uJI  ^atl 

4-LxJLj  It  4_<_4ljJJI  ^JLaJI 

145 

‘.^j^alilll  ^flll 

L_jUI 

159 

: j_<_uLlll 

JJlJtl!  4_ub^J 

183 

:j^_u  L*J1  1 1 

5ju4L>>  ljL^L>ijIj  ji^SLu  <uMj^ 

193 

t  y  t"uC.  i^i  a  H 

1  JjLLajj 

205 

'■  y  miC.  ^llll  i^iC  !  1 

225 

'.  J.  MlC.  CJlijl  1 1 

249 

:  y  ,"i c.  £_i 1  is"\a  1 1 

259 

'.y  miC. 

CiVV! 

271 

V 1 1— >^u/L>JI 

291 

■  y  i"uC.  ^-jL<-uJ  1  is~\  a  11 

^y^a-LaJ  \  1  4  %j.  j.1^ 

iiU  ^  gUi\  ^  V4\» 


1925  ^l-C.  i  ^  Oj5Lu  ^.g-LcuJ^jaJ  4_IlJL<a  £jj& 


m  ,4Ml\ 


6dD±jjjQ 


^j)  1  c.  i^-£s  J.  j  a  )  4  4_j_j  1_l!lJ  I  4  j  £j\ 

jl  jG  (jl  Switches  ((^-uLiXI » o'  <_j j_<_uL>JI 
oL»  3-*  OFF  ((JjIsI  »  jl  ON  «^ILal » 

£q— lTlj  £j_>  '.  o*\-C 1  ^  <  <i  ^  a  Ju3  Lg^jI 

^LUI  .J^Lo-Vl  4J  L_.4_t_4.4iJ  4  jljLC.Vl 

jJa j  .  ^j_u  LU I  o-4  4_j_>.  L_uJ  I  4-u-lc.  V I  (_ GJ Jj  ^  jJ  I  j_& 
j]  4_*_«L>J  I  ^jgjj  Ji  LjUl  Jl-uJlj 

SjJ_l_4_llJl  4jL4_4J-C  (Jj>*  CjJ  J  l-».  (j  I  Jl_*_1  4  I 

U,L>-  4jI  44  »  <  <n  J)Jl*JI  o_c.  1  ^aj  4y  JGj  .itjicl  1  ^  j4 

cjLoj  4ji_£  Sjj-i 4.4i n  Cjri^. .  ji 

# 

0_4  jLjj-4-J  A J_JJ  (ji  4?Jl*_J  ^llalu-UJ  V  qLuJlJIj  JJJt-tHu 

.  p  a"t  1 1 


^  4j]  4j1  JuJI  jJ_a  J^GJ!  LaljJ  L^jli 
O-j  jJ'  lILLIj'  ^  jl  4 ^  J_^>LG_c  ^jL 


^jJI  ♦  1  ggjU*n  (J jGj  j! 


ojSu  o'  I 


>  (j-ttJ-J  ‘  4_G  LuJ  '  4_uGdj_3  o-4 


.  lLU  o^j  L<ajj  1 C-J 

4_IL>o1  l_L&  c_4J?c-J  jJl  Jl_jj>-jJ'  (^yJLui^J I 

' j) ^  1  r.  ^JlJ'  LilUjI  oa_j  ^—l-uGi-I '  q Ll.4-4i^iJ ' 

j-4a.la.43  £)J  JlII  lLLIIjIj  L1-l<-u  L^-lIju  jIJlC.VI 

1_4_jIj  4jjLa-<_u  4_l^j  p-LaTo  V  4-G  Lu-^s  LjjJ  1  SjJujJJ  o^ 


1  $~t  'tc.  j_pJi  CjLuX.^1  La  t 

4_tJu  5 j  Ire-ill  j_re_JI  (_yGljX. 

O -G '  ^  1  1  1 _ as  S p  ^  ' I ^41 1 

LJLrw  1  (jA-3-  cltP"'  “Gbelj! 

4  4  1  (  I  „Vl  1?_LjS>  (j!  Sfr  l  ,4  41  4  1 1 
3j  j  ~v.  4> ^-03  La 

.(jrUjitjJI 

jJ-ul-4 J-4-444  II 


9 


±±sd\ 


♦  4jl+Aju1  1  4-lLojlI]  V  jl)  j-4-U  ijyt 

(^jJI  4jLi  j^t-J  (J  <^>^1  (jr^-  £c_jjLj  c  3  j-oj  iy* 

{j-A  4— t-Ut-4  lLsL<3_J  4j>JL*-C  <_JjJLul  (j^_U_a]l  l—SVI  Ij-Ls 

j_ji_J!  I4] ^.U>j  J->Lx-al  1  lXc.  1 « <  1  .  1  ^  <c.  ciiuJwL>iJI^  l^j  ^ UTlaV J_>L.m 

.  Cj LlCo Lj^J I  £~c  ^J-aLsCJI  ^ lc.  3jjl_3JI  <JTlc.  ^-1 ^  Cj  Ij9 jJL>«i,  I  . 

4_u  ta^-uij  I  j  4_j^.  Lall>.  V I  4u_j_JI  ^jLI^LAj  ^lc.  L^_Cjj_3j  Jk)j3H  ^ic.  c-JUSl! 

.  4jj  4.0 »  Hj 

g 

^j-a  La^—jJl^j  . «  (4  3j4  jJI)  ^jJjlJI  4_iJ))  ^_<-ul  CjLj-i^LjjJI  ^ lc.  J^LLsI  Jl3J 

4  Uj  « <1 1  L^Jl*_>J  1_Aj_j_l*jj  4j^j?cCJLj  L&j Lip.  1  j!j_«5_j_<_uLi  CjL*_L!I 

* 

Jj3  4j^JlC.  4_a-l£  (J^-3  .  4j9 j-Lili  I  jIJlC.VLj  ^  JlL-L  ujJ  .  ^1  lo"  <  .ill  jJj3  4  3 

.  ljL-L4JV.  a  LuTuV  1  Jl*_i3_4_4jJ^  4  £  Lulu  V  1  ^J-A  3^-<3j  1  C.  Jl>.|^  A(^-UJ  (j  If. 

3 jl  jlc.VI  ol^>L*JI  ^Jl  it">  u^> IL>  ^-lJuj  ^1  jlc.VI  4_jJLzl<5  I  jjt 

JJl^.  (J£LI  4_j^I^L^  jj_aj  £-j-Cjj_a  dJji£  .3j_iiu--i]l  j 

3 j)  lo  4_a-j^La  jj-^j  .  jl  jlc.^/1  L$j^>o  Lj7j3\  oLJlojlUj 

Jlj_>lJI  j-jjJuJIj  v^-jj) U",n  i^^JlC.  ^Llkj  ^]\  ^Cll  ljy^  4-^_<_uL>» 

i 4  Lll  .  4jjjl»JI  jJ^L-u-U  (Jj>J  ^j>U!  j  3"  1 1 

Ll_l£U_s  4_j  l^  4  Lu  Ijj  4  4J  L<_u_4  ^ j_<_uj j  Cj  L^lSo  I  j  Js^j?c_45  ^3 

.  4J  l_4_4j_l  I  (J-4  Ulil  (4_yajj  I J^>-)  I  ^  Li-u-4-u  I 


^j_4J_L_>J  I  i^JlJ  4  J  C.  I  wLjVI  4_J^_3_l_»JI  1  C.  Jl_a!j_4Ij  uljlLa.->Jl  J  jljLC.Vl 

4  j3j*C  '^\J-‘-u  (jr^  (J^pj  <— jlltSU!  lj_A  3l_>.jlU  L-SljuiVl  Jl^-I  jl  .  JluJ I 

Jl^.L_4_u  Lt3J  I  4_uLj£LII  j  4  4  4?  1"  -^-43  cllj  L*_4ilbe_4  4  a  Alt  heuA  4jJJlC.  4  <;  Io  J  g. j-tHu 

4_bj_*_ll  (jl  ♦  ^  1  I^i  <11  I  Jl_&  j-^To'  JlJI  43-Tl->J.  \  (J-L^-tluJ  ^ic.  ^Lla-J  L^J 

^j.  Io  i  j !  4  4  ^  V  />>  1 1  4jj l_4Jt_l  I  Cj  1  lo  lo  -^lX Lj  4  lo  dcJ l£^  ^  I j_<_u  4  4_j_Cd Ljj-J i 

aUjC^ai  4_<^L>J,l  ^j-u  jI  4^<u j  3"<  11  £-jus jl  4 4jj^_4_4ijlJ I  jl  4jjL?e3JI  J-3J1 
(Jj  4  4jI  lu  L<uL^j  ^1  3"  <  (i  <3  1  ^tuTu  C <-4.4i-iJ  4  4_u^j^jlI  !  4_ujjI_3JI  CjM5L4-U1 

.  4j^Jli_J  1  Cj}Lc  1  3"  1 1  ^^_4u?e_<3  ya  $-y>~  (jy-& 
4^rJ^_*JI  CjI  J^jl  a  4CjI_lCdIj^J1  a  L<3-1^.  j  ^  n 
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6o?-\iLo 


^2  ^-.lsz-jus  I  jL-d>  .  ^  ^  <  <i  a  d  S U  <U  (J-uLlJ!  ^yA  4_^jLLs 

£j-C.  Vl^-JLj!  lj_JJ_£L  £j\  ^  JU2U.  47  J  V  I  J_A  Cj^3  '  ^  ^  *‘°'**~ A 

^'\  ^j_c  t^ljLjVlj  Jj^L->.  Vlj  <a Ij  VI  CjIjLj-j  1  ^  j4  U_J  CjIj_uQ]I 


c1Jj£ .  ^Lii_4  c>£Li_cuJ i  ^\  jluu i-L<.tiJ I  l£j\-i- 


■3iX  I  (j-4  L ^ - j-^s« 


4^sc_uj  j_&  ^  jJd  J£  (jl  (^l)  ^j-Lu-lJ  I  jj  U~,U  « jjscJJ  I  »  ^J-lIaTiJ  1 

(jy—O-2  ♦  4  4?  j  4?  ->J  1  (-_<_)  L^_j  «^_?e_Ll)>  4a3  V— >.  4-Jj.  4?  i  C.j  ^g2j-2  ^L^JI 

Cj^L^-tfu-^a  (jojJalalj  LLl2  (JILa  ^j^>o  La  LlILc.  t  Cj  Lloo  LjjJ  1 


Cjljj-Lallll  lo  »  a  (jl  _}  Jl*JI  £c_jjLj  j.  £  to  jj  ♦  1  ^  1*>-  £)_«  I  ^Ull  t-dij  £>-° 

tiaoJja  Cj^i£Lcu-<a  (Jj».  ^2  (jjJLa-iu  CjLuisLj  (jLaJl^.  Lfc)o>al  jl  Ji£.Vl  4jjJ^j  ^2 
(jl  Ca-j-d-j  j-xTtU  4_42Jj_ta  Cj ^LSLtTu-^)  ^-^-iLajl  ^2  3JljL_o]I  CjL>.L>JL 

{jt2  jJljlJI  Qj  a  ni  jl  4(-r<-jl^  i^i  1 1  4  47  j4_^  Cj!^_jJl2j  $.  Ij_».j  jl  t^J-uJI  j-£J 

.  (<_j !  Cj  Ij9j  1 


QdjUf  a*df 

j-O-uj'd I  j-^Ilj  i-jjj j  47  .cj  jJ  4jI  CjI  j  Coleridge  Jlja 

jj bCu  La  3jLVI  ^ya  L  Jl>- jJ  4  l_a L$-« 1  a L>*j I  (J72  1  ^ j4  L£  1  4-*-<-aIiJ I 
^cajLJI  ^j^ua  (Jj  t  4?  1 1  ljuk  .  dJ^  Jau  LlI  CjJl^.  a^-uj  I 

La  4_LLv  4_i-^L>-j  4  L-l/Ij>  IX  4_j joSJJ  j-lC.  ^jjLJI  LlS^L  jl£  .  (jrc.  Lalov  VI 
CjlSd-Uj  CJ jJ-U  Cr^  Lr  *  ^  J  1 11  ^-^t_4_u  I  L  Jl^. 4^cajLlJI  (J-j-3 

.  4>  Jl^ju  jJI  ^-ju-ssl  LaJ^J>*  jj-«V  I  45  Jufc  ^  4?  iiajj  4CjLIXj-lJIj 

4  1 4?  Tt_3  4  47  Ul  1,1  CjLsLCi^VI  IjL^_42jI  3^_o»VI  ol^U!  Cj  I j_LojJ  I  Cj  Jl^_C 

L  jl  .  ^aLoaVI  ^cajLti]  << 4a_Lj_L>J !  »  4_loj>J I  ^<u-ul  1  ^1  loj  £j\ 

Cj  LlL  I  j^_«j  (Jj^caj  .  4_i  L£LI  I  1  C*  iac.  1  ^a]  I  4_LL>J  I  dlG  £.  j->d  I  dJii 

^y  1  C.  4_jjjJi,l  4_jj_4 j-<-uJ I  4jj La-<-4iX I  jl  4o^-aaJ,l  4 (Jlaa)  4_4-jJlSJI 

Lal^  4 (j.  miC.  ^_<_4jLl]l  La-^j^aj  C-As>-  ^Glllj  4(j^_LaJI  ^yA  ^\ jJ I 


4( . < « <i7r 4  4_4-Jji2JI  l_j jjaaiii  4a_ajJlj  4_<aL»J I  3L_>JI  ^ylc.  ^a-aaj 

^jL2J!  ^jlSLaL  I j  .  Lfe^ ij  JjI j-I^j  4iaL>.VI  L^jI  Ljj J  4?  a  )  I  JlC.  ^ 

4_4_4jJl42_U  4_OJ  J^L_4J_U_4l]  I  CjLL^JI  l^J-U^  4?**1  1  I  l _ 

^4_uLJI  1  !j!  1^2  (NIsx  Muller)  (^-1 _t^  ‘ c <  a ~*-^a 


AA*JI 


c_<_jLv^LJ  4^>.LLa  Cjl. jL£  ^ylll  i4_4-Jji2JI  4_j_Lj_i^aJ!  c_3jL*_U  HJji^  .  j  <~nf- 
L^j Lt-U^u  1  4  3j  gC.  4_<_uljJ  cL_ujJ  i  LaLa3_Al  L^j^LI  UJi^  (Jl 

&\ I  «.<iH  ^  4_*_<aL>.  (Needham  Joseph)  (^LajLi  cJuj^)  JLa  y* 

.  <L_L.V  I 

£) I  4jL£J!  £|  (J-j-3  La  y ic.  Luaj-C.  LI  1_Lj T  Jl_u 

^J3  1  <  <  ii  3  \  I  _L>o  Lj L  4  (4_u_u  6000  4_i  l^»£  J-j-£  3~uu  5 *4->*  I  d_A  jJJ}^  ' 
t  L-lIc.  4_x^LL  C-<Jlj  La  (jjjJJ  j-t-C-  jc-Jj)Li]  4  <.^i  .<a Ll! I  lLjIj^JL  .^j-u-aL 
O-iL  (_jy3JI  oLLUl  CjLaLo  jl_LO>l  LjlC.L_uj  Julu^-a  La  jJ 
4_j  jLlI  3l_j_>J  I  yC.  4  I  i<~\  3  a  CjLajJL*_4a  L_}jj_j  jLjVI  ^LLc.  !  £oaj  .  4jLSLI I 
(jM-d  4C_j^3£La  ^J_?e_4_4j  c_jLiC  4al  VI  4£c_jjI_3JI  La  4J_>-j_4a 

4—LLH  JlJI  j  sc.  \  4ioLvVl  ya  L_^_4_j  La  (JL>JI  ^Jalj  LujJ 

.  ^  •.->  \ 

JJljlII  ^_j_aL3_4  L^jLoa  4_*_<_ul  j  CjI  jj?e_3  4_«a3  4(j^Lv  4a*. 

^Jl  4_jj-4ojj  4_c. j_<a-5c_4a  (c j Loa jj  I j_>J  I)  (JjL_uJL!  <Ja>*  J^j-L  (JI_33j1 

4-lSLcu-4a  Jo*. y  Co-uv  4  c  n  4l j_U  oJJt  (JLa  y£  Lai  J  (JL>JI  (jr&>  L£j  . 

LlILLj  4  La  La-i  4_4_4jjj  J^a  y££-  CjI^j  <  jjJu  j_cJu2J  (J_uLl!1  4jia  Jlj  ^3 

^}L£JI  i^y>-  4<JL>J!  0jjt  ♦  4 » j  1 L 11  4^»jLL  j-L  ^1  ^^Tuj  La 

L>-Jj  1  ^  j  1  c.  Cjlj_^5e_4a  {jrjz  Cjjlj  CjL^jJLit_4a  ^jl 

^j_43  4_Lj_»_<a  4_C.  j_*a^e-4-J  ^j-u  LlI  I  4_Lt_i  Ju j l_L  L  (jL  {j  La  jJ  I  ^Ljla 

HJ3  Jl Jua  IClaXI  (J^  (j-0  i-"‘  JuJLlII j  c_3jl_*J,l 

.  L3j>.  La L-lc. yu-u I  L£  LI  .  L^jL»_p_4_uV  (jVI  ^Jl 

j_Aj  4  V j_l3  L  1  Cjr^"  c3^ 4  LJ^lj  I  L.  I  4_^a3 

4_j_j  3j_aLL_i  jc_jjLJI  (J-l-3  La  < _ <  4j4  JljlII  4^LLJI  jLLLiI  (jjLij 

L^-ua  u  fu  4.4.1  ^ylll  Bush  Telegraph  «.u!l  i—^IjJlIj)  4_l*J  ^1  44^jJLo 

Peter  and  Iona)  ^jl  LjjIj  jJUj  jLLjJJ.1  J^e-^  Jl3^  .  jLLjJI  ^j-4.0  j-*JL  S^Lc. 
^-^jLlj^jv  JL^-L^I  JuLoLl  i_ill ILT  LJLLjj-j  3~  13  cjL  c  hj£  (Opie 

^  1  C.  Jl_j j33  V)  ij-yu^ki  ^jLajl  ^£1  ^JLj-oVl  ^j-c  diLLa  »  J  ^jrlc.  ^^31_3_jJjuj 

L  ULL  4<Li-jJI  ^j_a  (Jj-L  (cjLcLu 
^J_u3  a  c  T  I  Jl£j  4 1  ^  i  4  1^^^  Liu  jJ  I  I  1  ♦  Jj  4  L” 4  ^  1  ^  <-Llj)^  <  u  a 
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6uQ.^iLo 


.  L^taLa  JJ! 

4a>aVI  Cj LoaoasJ, I  I  £jju j  4-uJl»J I  CjL_uIjJl!I  ^jl_3  tL^alj  4_oaj_LJLj 

^  j  a  11  ^j-jz  .  4_al_£.  5JlC.I^  ^yz  Cxlil^a  1  t^cojLJ!  y  i C.y  i3jj_$_*JJ  ^L^jl  £-y±s>- 
4  Io  mjJl!  cjIjLjlII j  i_djJL_uJI  4_j_ulLuJI  cjLI£L>J!j  cjL^IjAJIj 


ljl_3  >4  J  jjLtll  j  4_^Li2a>»Vlj  4_l3!jJo>iJI  JjJu>J1  1  ^j4  ja jj  i^ajLioJla 

S~n  V  ^JLs  iC_jjJL_u^/l  1  Jl^_j  (J-S-j-Lj  4^1 jokJ!  ^_yu jSlol Ij  Cj I  JlaIaJl I  dal^ 
JjL^ja  l \jz jT.U  4_oaJ-*-11  <_3jLl1!  (J4  t4j^-j^r  is\  11  j  4_LLj_o_>JI  CjLcjJjlII 

4_uj_a  j-lC- 

4_lj Lada LjJ I  4J3j_*J, 1  yc.  La  jJ  C_jj_3 I ja  ^HJ I  4  LI  7s  I 1  Cj La j-Li. I  j 
Cj  Lc. I  f^yiJUy  n-ky^\  H  J  ^ jj-ujJI  1_AjJl^2_c  ^cojldJI  (J-J-S  La  (.  ^  <  fi~>- 
(J_uIjl5>Ij  JJ)  1  7s  I  \y  (J_aLadJI  ^uz  4_alj_*aoLI  CjLJdlU  t  4_lL>Js  I  4jj  JoJI 

j  j  tin  Lga!  J  Jav OLlU!  oJJby  .  ^Jl_*_^  y  \  ^j^jil!  4jj  lU  SjLjtosJl 
Ju5t£j  .  ^cojldJI  (J-J-S  La  ( y  a~>*  La  Ju>.  ^Jl  Bjj Io~  a  Cj L_da Lj  Jjo*.j 
La_s  i4al>a-*-II  4_<_uJl1^JL  (( ^j-o L<-u_'n. I  »  CjLJu-LU  0J-&  SLa  yjJ  (jjSL  £)1  Ja 
Ja  till  j£a  .  4_^l_Lll  jaljjJI j  4  g  j  <  <  i  IJ  JajLi  ^>JL  ^LoTafel  <-iU  j 

(J1  4»~  t  ol  ijric.  (jajjLa  IjJjSa  £)l  J?  *  1 j^j-*^  (jl  ^ 6 ^c-  (j^  £>* 

j) 

.  4i_j_^J I  ^ Lt-ujv. >U  4_cl_*JI  ^Lj_l^JIj  (4_jlsIjJI)  1  Jlj_« 

Alexander  (^j^j  jJ  <  <  l!)  1^1"  « ,»V1  U_&  t(jLjJjjj^ « «>l  ^jULc.  juLl 

da  L_<a  jj_oLl9j  4_<_ulj  Ja  t  1  < _ <  7}  1 H  j  jut?)  ^jJI  4_LjIj  Thom 

.  I  Jaij jSLljj  I  4  i.rO  L>.j  t  La  LLaja  L*_^  4a j  is~t  <1 1  3j  L?ea>J  I  ^jxi  1  Jl^I  ^yz 

(j_uL^  ^yJiS^y  Jl^t"  <  x,i  1  (^L-iiawVl)  frequency  ^AJjaJl  JalatliJI  Qaal  J^j 
(jlaV I) j  (j*  J^  2 , 72  ^ jL_uj  megalithic  yard  (4aiLl*_ll  SjjLJ!)  ^jcLalc. 
Jl^j  .  (filial  (joa  l^j^-  (jcjujl  j^a  «:j^)  megalithic  inch  (^LLdiil 

(j-oLj-s  ^jJtiL<_uj  ^  tJlVl  ^  1  c.  idjjLJI  (jl  ^jLavLJI  (j!  j_a  jo>-j 
4_slj^  ^ojojc-^sJ I  jaljjJI  jilaal  (J-uLlS  \  / Ajj  ^Ja  “  y  •••'*■* 

L_a !  La-^al^  it-LLIj^  .  3jLs_>J!  JlZLcuj  4_Lij_a_>.  jaljJ  4a LX  I  y£  67 

^j-ujj-C. L(_l£  4-L Ajo-4j  (jVI  <_3j_*a  l_4  (jj  4  ^  J  I J-5^  ^  ^c.lLUI  ^^yl^aaao-u-c  (j I 


di  I jl  ~»J  I  i i.j.sy  i  s.y>£  jl  t <  j^i  A  ^ aitIujjJ,l  ^_u£LI  I  Megalith  o_jJL*J,l  (*) 

4_4j  jl2JI 


I  5 


AA*JI 


VLj  U  ^Ua-LSj  (^a—l-L 


I  $:l_4ajJ3j  <jlj$JI  «:LaJu3  (J_l4  4_4_jJl3J! 

.  ^A— Lt-uJ  1 

jtJjLJI  J-lS  La  ( ^  t  7i~%.  L_ilju>.|  <jl  tcil! 

1 _ 3 ^-cuSL! \^  i _ 4 j_<_u_>JI  cj jl 4_L.t^^£L!l  I j  (^psjVl  ^Lt-d 

«£j4l  jJt!  JuJi^tHl  CjI  4J  3~  man  cLL^jlL_u!  Jj4j  I  JlA  .  3  JoJj  4-al  3"  <  «>  I  tJTlc. 
c-cjjl  3 ^ jLcIL<_ujj  3-l>Jj  4-cl  3"  <  ol  4-3j-3_u^_4  4jjj5s_u^  ^L>4  4_3J 

L^-j^-dl  CxjLiu^l  Ju9j  j-li5o  BjJL)  prehistoric  « 4_Lt_jjL  J_^» 

(jjj.  <  <i3j  ^  jJI  (-iHI jf j  <  <<  llj  4  <  1 1  j  4-jjl  4  <  «»!l  dsl  JlBUjlII  CLjISj  .  4jJL^co]I 

ulc.  'A  i^i  4j  .  Cj L*_*a_3_>J,  I  ^  to  »  a  3 Lj>-  Lj^j-a  Ljl4 j_a  (j j-LLtluJ  j^e_<-uJ  I 
j^3  (y\~i  \  a ^  .  4_>Ll^Jl  4_4^_*_a  c<dim  (jr-^  t T < 3 ->A '  ^>UI  C)\-^  ‘LlUB 
LI  i^r.  I  Ja»~  < <n  eLuljJw  1 jjula j  .  (Thor  Heyerdahl)  JIjj-lA 

^j_?c_lIL  2^1  j_a_s  $.1  JujfcVL  ^$jLaL>oI  4 lL_jj>JJ  oljLu  (J_u-a2lJ  1  j  /.of-j 

.  J  Lc_lI  I  4ij^L  Cj  l_4  L_4J_a  I  j)  *  L  4  J 


***11$  5 jUmJI 

4^ "<  j  i H  4 Uj->JL  I  ^_4j_L>JI  j^-c.  ^_a  4JLU!  4JL>.jJ,I  cjIju 

^IL>.  3jijj>-j-c  (JljL  Laj  ^Lc.  6000  4j!jj3  (J_l4  (jJ-il  3jLJa->.  C-JlLa-j 

4-uLLcJI  j_4_s  V!  4  L3jL_u  4-4a^_*_a  ^  ^_4-4iiu  ♦  <jVI 

.  4_!j  jJJ  ^ 4  4JLl_^J  I  4_j^.  (jjd!  CjLtHlXlj  4_<^3r  <^i  1 1  Bj^JI  Cj L j 

(jjLi,l  4 U  J  U  V  1  j  4j>.^LUj  BjLscBJI^  4CjVL>JLI  (_)iaJU  jjlolj 

CjIjL^Js  I  jjJu  3l  4  cLjJljiJI^  ^LjjLBIlU  4_^e_La  Cj i  1 1  L"i  a  i\r£-  J  3  <  <ij  u_jl  4 Ij 

CjLulilU  4_<_u-ll^Jlj  ^_j_>iJIj  JlBjlXI  c_jL_4jj>J!  ^JiLd  Bj^iallXl  4_XJ LuJa L^J \ 

CjLaLilufcl  L^al  jLt3_4_ul  J  jIjlC-VI  J  *  4.1 11  4? -LA  j  .  4jjjj_ds 

BJlBjlII  4jJJulII  4_<a_laj^ij  4jLSLI I  ^_^_<_u  4  Luj_3j  4  <  <i3‘i  CxS^JI 

La]  43jj^>-j_4a  Lo  JI^LlLLj  ^_jL_(JI  (Jj?E_4_4iJ  (jlj  4 JJa-^-iL^ j  jj)  lo 33  (jlj 
(—3 ♦  ^J-jjLCdl  ^ic.  3jjj2Jt_4a  jl  4  jl Li  ^a  Lalj  4(^\_LJI  4_4lo j  3  <  <a 

^LBidl  cAVJ  I4-4J  4^MjlJ!  l_lj_t_4  4  olo  'i*A\  lIIL  q! aju  t-jLSLII  1-LA  (J 

^  -Li  1  4 3 IjJL-u  V 1  ^  L>  1 1 1  L^-3  *— J^Lse_4_4iJ  1  LJ  4  <  <  1  3^  ♦  1  ^  1 4  dtC.^-C^-3 


M 


6oQ.^iLo 


^ ^_jJI  ^  j  » <i  7Ti i  ^ jJLj  t^liua  i^LajL^JI  j-uj.  i^ll  ^L_u_<JI  Jl>-I  4£LL_uj 

c.  4?1oLl1j  jl  VI  cJLLs-J  Vj  .  JuLjJJ  Jl^T  jLbaL*JI  ju  4jLa^j  1  j  juj>J  1  j_a 

j-U  4-^-l^_>J  I  oUUU  ^_Lcj  (Jj  Jl>»  p  jl  L>  4- i^Lcu-o  4_iL?c_j  c  h  lo j_a 

£_<_u_jj  t Cj l_t-«-u-i-jj  CjL^jj  Cj^Ljj  4  3jjla  !^u_a  I  j_Aj  .  jj_L1ju_a VI 

cJii Jj  _}l  jlc.VI  ,4-0!  jjaLLij  t4 ^-i-lxij  4diL>-jj 

iL>  lo  -v.  ^'°i  Lu£La_ij  .  ((J_u_aL>J1  (J  H  jJajI)  4ae_<Jalj  4_u_u Jl_L&  4_jJLu_a 

_}JljlJ1  aLajLLII  jlLjuJI  jl£^l  4jj1_42_a  jl  4 j L^-lL<_u  i_iLLI,l  Ju_*_a  Jl-u-Juj 

^-C.LtfuJl  ^L^Jil  4_*jL_A  ^1  t^j-u  jL<-uJl^  ^_4J_aL>JI  j* A  1  4«^A  4?  11  ^_La_jl)  j*\  > 4  1  ts^t 

.  (j_^L*JI  (J  ts~ii}]\  jJa_il)  _}Jl*J1  j-jz-C-  (jy-4-ujLLll  ^JLjlJIj 

jLi  <J jJlj  lil  jJLu  jJ  Lai  jl  4 1  aII^  a  LjLv  j  £  lo~  CjLajjjt-1,1  0  Jufc  (JILa  (jl 

jA  ls~ I  1 I J  (J_J  L_JJ  J-A J_UJ  *  WjDj  I  I  j  ^  4JL^Lj  JJ)  1o~  ]  I  daJV 

3j I  Ju-aJ I  J^a  jj I ^.LU  < _ ij_*J I  j l£^  1  aj<?4  ♦  4_uj_*J I  3j_jj_>J I  4_uij  Jii^J  I  j 

dul^  4  (^_*Iu  \_*_J  I  (J  4.0  4?  II)  j  j"uC.  Lyi^\J>^\^  £_1  LujJ  I  jUjJLil  j"A_)  4-LA-LJl  4  4.0^  4 11 
dlljjJI  J_&  lLUj  L-<-L<-g]  Ij  4  Cj  LljJo  LjjJ  I  I  Jov  4  fli  V(,0  L>j)jj| 

4_<_uJl^_«  4_j_j  oLol^  L^jI£j  jIJlC.^1  £-a  ^^LsIjlLlS  .  ji_uLj^_iJI  4  4?l~>»  ^jJI 
Cj^L-^LjlJs  I  j_C.  L^JJlJLjI  ^_^_jL^  4  L^_4_4J_42_J  jJ_>J  I  4  J  1  ^  T.  (__)_uL_uI  j_<^SL 
Cx^e-tla  I  Iji^-Aj  .  4  4?  <  .il  4? II j  jjjJI  j-c  4JL^_3  l_AjlaL>-Ij  44_ua^jJI  Cj^LlL^TlI Ij 
bfeU-L-g  1)  (JujLlII  j_C  4_Il_Jl£  4^j  Ijj)  4^1 47  -Q  Lc.J_Usj_4J  CjLui^ljjJI 

lji_Aj  .  lajl^av  1  i  C.J  j j_j_j la^_jJ I  a  La1lc.j  4 (« 4_u_^  jJ I  ^Ijj VI )) 

LosLjI  (JTIbw  4_jl_j  C-Jlj  La  4>jLT  jl  Li^  4 4_L<_u  (jrA]i  (_jl^L  LjjjjI  (jr£  j.  4"  « <<l 

.4)  Jul> 


4 I  ^yj  4a^ JljlJI  4_^_*_ll  CjJl^.  4  4_u^_»JI  4_uLL»J  I  4  4^^  <11  (J 

L^_jI  La_^  4  j^_j_jjJtJI  ^LLLjlII  (JjLlua  (^yj  4  4_o^_*JI  J^LjJIj  J^il  (j^  4_i-^L>-j 

4-jj_*Js  I  3j-j-4.o^  Ji j  4  4  Li  4?  \  1 1  oJJt  j-4  Ij^LLa  I  j  .  ^-$-4 1^^>*  L  lo  -v. 

Napier  ((j-llu  » (J  Ll^  1 Ljl!  I  j_«  ■* 4  ^c_jj  LJ I  <jyj  3j~c  (Jj Vj  4  4_u  Lula  Lj-J  I 
& La_L*J I  oj-zyA  j_c  j^jjl_Laj^_i  ^j^>o  ^ V J-Aj)  Turing  «^_ajjj))j  Boole 
jLs_3^i  uVI  ^1  Luaji  SjjjuiaJL  Jj  Sj-j-uJJ  4? Jui> j  .  (4_J,L*JI 

^JIj  4(^^l^il  (^yj  4^j4i)  « 3 Ju  Jo>. »  CjL_cjjljj>-j  4_uL^jJI  4  4  lo  1  Vlj 

4JVI  0  J-Aj  .  4JLa-JLu_ul  j-o  j^-4-i  (jy^II  CjLlojjI jj>JI_9  c_jj_4_uL>JI  jlSLol 
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L^_j1  (J-j  tc—x « <i  4_«1_*_j  cjLu-gpjj^JI  i_^LLajul 

Lg_il  .  4p-j  I  ^Ic.  Ljj.  /^>r.  j  Jl_>o  ^jrHil  3Jl_p-jJI  4_ljL3IlJ1  31jV1 


*  ^L£xi  Lh^J  Cjr^i  ^ JlII  JsJulII  jojLxJ 

iljlj_clj  l£j'^  ^4-j-jL<-u-jVI  Cj L_jJ Ljl-li] I  *  a  ^JlLc  L^ilua  i Cj LlCj Ljjll 

31  i^JljLA  (3^J  (Jy_Laj  J  Mil  <  <n  dl)  J_>o  oJufcj 

CjI^_i_>JI  4_Luol ^ILc  4JL_uJL_u  (J^L>.  ^.jl j  MtC.  jj5c_j  Cd-L>.  l_$_J  j-Lu 
3j_lLc  jl  4  <a  ^  a  j Jloj  ^lll  CjI  lo tt 111  tiJJj  ^i-C.  <— ilHSLIl  1  Jl&  .  4_uL_u_)Vl 

Ojjlpu  ^jyil  3 jLlVI  jJpoj  .  q\  4_^-qj  3j-u_c  jl  Jjux. 

.Cjjl  j_>J1j  jLS!_3V1  c>  3  ,V,<  XI  «4_*_<3^U1  g.La-<_uVl ))  ^3  JuJlJlII 


jl  ^ ^IjVl  j>  3"  11  jl  4^Lii_d  i^jL-j^i^jVl  c_331jl2J1  ^lc.  <jl  (^1  I  jjt 
4jI  1  ^ ^  1 j I  :^j^_i_i_cuJ  ljuk  C-JLjl3  L<3_s1j  *4  a  C.<-<-u-i]  Godel  «(Jjj^.))  CjI_L&j_l>3 

L^pJLc.  Ljl  £__j_u^1 4^r  i  <i4  Cj JJ Jl_>.  ^^y-LsL^  i_jl_l£L11  ^  ^  1  I^Jij 

I  ^^y^  1  jJLoi£  Cj  1j3 LJuT^  V  ^JJU  La  LlILc  (J  11  LjjIjj 

^^Tu-uJl  1  L^p-J  Lt-u-u  J!Uj  4 j  ( lo 1  4-i_Ll£ 3_jJ Li3  .  mi3  1 1  L&j  Jl5c_j 

.(j^JLloLaJl  4ja-  1  1  ^Jj?e-cu-U 
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44al\ 


I 


Ml! 


^jlxj  I  i  _i  JlJl!  1_j  jj'  J  ^  o-°  l-<-u-rv- 1  dl  Lj  I 

i^-3  J-^l^  Cy* 

J.  »  4.oI  JJ_C  j  »  LuTuV I  o-0  _i dc.  0"\_1  t^-dLj-C 
The  Natural  History  of  Selborne  ojLj_£  u  a'°\  . 4_L« 
dj-iJ-LC  ^  11  ^jjLlII  ^JLc.  t 4_4J j£ jo  (1986) 

J_£  4  y  _u  ji^L  ol£  4jf  iGilbert  White  dul j 

t II  ^JlC.  JijjljJ  4_l4 Lj_o  j  4_dj_u  ^ q.^>J  i )  o' 
O^  dUli  Jljlj  Oj5s_JI  o4-^  ♦  4  j  1  C.  o^  La  o-^! 

j-L-uCtl]  <_jjJlj  o'  o^-4-5  -  V-J-^  ‘^L>»  jJl  .  obi ^JJ>J  1 
0_a  4_Ovjj  1  J I  Jl^L  ij  4_J^j_£  bljL^T  4-U3-<-gj  La  OA_l 

.  ^LatlaJI  ^t^>4 

V-3  .dlljjVl  ljuk  o_a  Ju>o  Ij^oS  dlLuk  o^ 

VI  [jJJx  c  >■?  4 j_a  £_a  ojjLstlij  o I  Cj Lj o^La-J 
(Jj-a .  L^jUj  CjIjjq.  l_££. j_Li  V  /  a  o^SLj  LaJo£. 

J— J— Q  <i  t  I  4  *  -  ^  l  ♦  lo  1 1  ^  I  q.ujlJ  I  ^.4  t  1 1 1 
4_ljj J_a-La  4  JJ  J  -v-  o_a  ^  1  c  j  4l  j_a  ^yJI  (J 1  j"  1 VI 

Juu  o'  O^-4-5  *— ^J)££1a a  ^^Jl 

3j>jj>-j_a  a  Lulu  VI  1  ^j4  05^b  ^  j4  4_!L>J1  dlij 

^  JolJ  I  qj-SLj  LaJiico  4  4_ujwAj 


(jl— u!  ()\\  Jl>-Ij  j^aieLui)) 

« L-jJi-iH  4j^Ij 
(j  4  imn  <U5l>  ) 
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JljlI  I  ^ ic.  l_a  I Cu jj  J  i-iLi  I  t  4jj-iiKl  I  c_jj  Ltaj  I  *  (4lcJ  I  j  I  <L_u_<aj>J  I 

jjJu  4_al_3  t  Jiitlu-uL  4jj-iTl>.  1  t g  Lulu'll  ^ya  _L>.lj  ^La_Ju_<_uL 

CjrlJI  oIjl^VI  ^u_lJj  t^Lull/VL^  :  L^-Lu  <aAju3  g1j^>*l  lj^c.  LaLa_> 

.  4-uju 

Js j-iu  _}  Ji sz-a  l-^l£> yt a  jl  JlC-VI  ijy.  dal_al ^jj>J !  i-<-u-u  (jl 

4_al_3  i 4  j  If.  Sj^La  C-<_il^ y d"i  1 '  l^MUi  SjjLs  y j f.  Lgji 
.  ((  ^  J  L)  4  »  jl  <(  4lLt_tJ)>  (JlLc  5_}^J?e_g  jl£^I  (j£.  J-L-ULlJ  I  (j_g  1  ^  ‘X  4  1  <=Ll11!  Lfcjjju 

^.^-La-La-S  jb  (j-tc.  Jua  tjJJb  (JTlc.  jjjJisl jj  V  4_<LJ I  CjLI ^_p*  j^a^j  (j_*a  i  j^J 
k-jjL^e-jJ!  C-uljj  Jl9j  .^jojLlII  1  ^  g  ^  d  j  Lg-llba  CjLgJSLlI  ^  £  d~i  j 

j)_g  Lj  j^t_a  y  t~tiC.  j_^LJI  j)^_d-ll  jya  (JLba  4_gjj  (JiLLi  l 

4_g_jJL*_j  Lai  (((^^jJI  j-iLk»  j)l^  .  4_L^_dJ,l  4j>.1jlj_uJI  0J-&  (Jlba 

4_£  JJt  j-&  La  t_jj  Jl>3  Ju  c__oj  JuJ  I  iyJc  Cj  1  j_u_u  5  JlC.  J I  jisa  «  Jl*j  ((^.‘n  dj  » 
4_j_*_g-f>-  L$jjg>J  ^lll  CaljLl^Vl  (j!  J-lj  .jGLoJI  ^jjo  Jj->JI  j)l  daLul 
L-La  j,K  dj  j>£L  j)L-^_>JI  j)  I  cG_u  JjjvV  C-l$j  4_jjL1,VI  ^j-aAllI  ^JLc. 
£-j_gg>JJ  g  1  lof.jj  £_gj>.  bbljlgf.  g1jg>-L  4_gl_jj3  (Jj-«)  4-lIc.  Cj-^-j-L>  I  4-L-ljj  V I 
»  i  I  4-jL^-T(-t-uVl  (J  »  gj  ((j_jl_A»  i(^j^L>-  CjLj. jJzj 

(tiJJii  {j-C.  t  (jt£  jl  tj>j_^L^_j  <—*j  <>>IL  I  Ju_a  ij^)  4jj_^2_lJ1  oljLiVI 

.  4jj  J_^a  1  ^L  ii^-j  lj 

jjrA  (J=rJb  3jjj>JLl  Jl*JI  4  j  1  <a r.  I  L^J  j  Jljj  i 4-j^-tTu-iJ I 

**  *  "g  ~ 

^j-4  4_LLa-»-I I  i^j-3  L^_jL^  tLjjJl  4 j » j  i lo II  jj-<aVl 

jJI)  j-tTu_»J I  ^.LaJLc  Cj Lb 1  Jl^-I  ^jl  4_i j) »  .i-^i  II 

Piaget  4_j_^-Luj  Montessori  ^-u-p-aj- 


(j_aJ_UI  ^jj-t-u-La  (^-*JLJ1  (j  I  ^JTlGu  (Vygotsky 

4JLuaJ  1  ^  Lscj  L  i  ^Lba  t  ^ jGj  (j  1  y  f\  t?"  1 1  ^-LCJ I  4  j  1  <a  r.  La^j  ^u-Gj 

^  ^  <  < i  ll»  i  L^-Lu  4 L^*>  ^  L^_aLL  ^ juu  g. Llcu V I  4_!L_uJL_u 

V  (_^j)  * «  ^ ji-l  1 J  <—3 j)  dll.  \j  ^alLe-U  ^J-g-G-t-aj  jJ  I  ^  1  ^-Q-cuJ  lj  4j  _L>.  V I  j 

gl  j  GiVl ))  tj_g  4_C.j_g^?e_g  (JL-g-i  L^i  4  1  /^i  H  t^Lljl  lUJ  liiuM 

.  («  4.C. jJTtX  1 

t(j_uljJl  ^j_g  (j j-gJ-Co  I  Jc>.  jl  '*  ts~i  II  jJLlLVl  (jl  j_A  CjJlscj  Laj 
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6jjJ 


^J]  ^LuluVl  i^yt 5  4x. 4  j  3j^  i4_cujJiXI  jl  i 4_jjlj_lLd  l_3j91 j^a 
4_jJLuJ,I  Jlj  l£U  jj  jl3  3  jl».Ij  L&Jlc.  4  j t  Lgj ^3  ^3JI  cj!  Jl^-jJI 

Luj-j>.  ^-u3  3jJl3JI  .  S^Lc.  jJ.1  cj Jl^cj  ^JLc.  cj 4jjJljl1I 

Jl-^-Tljlj  Lg-£J  CjLI I  £_3  j-tTu-iJ I  4_l£  ijJjTuoiJ  ^  JlJI  (^jVI  (JojJl^JI 
4_^K  tj<->  j  ua-^t-J  Jla  t  (jj^i. V I  (J_uLl!I  (j_3  4-qIaHj  La  (jrlc.  4_u_uL_uI  3jj uaj 
(jjj  (^!)  jl  j^c.Vl  jX  3j  (j!  ^-l»Ta  (J3U1I  jjl  .  ^Jlc:  JSU  3jjl5c_« 

(jlj  t  3"  <  <■  llj  (jr_L^l_ll  1  £  j  4  3j  (jfj  jl  *LuiL>  IgLnj 

j—l^V I  ^j-oL-lJI  Lai  .  i. Li  4  Lfcju  3Joju  (j£"LaV  4j_}Jl*JI  Cj La-4-uJ  1  £_3  (J^aLuj 
4jL^j>UI  Jlc)  4_tLl3tI<J1  jl  JlC.  VI  j.f\  4?"  II  I j_<aJ-*Iu  (jl  ^3>.  ?\  3  ^  4jI^  Lu_u 

.  LLxj  Jl>-I  LfcJuu  (jl  (j^L^-J  ^  *(jL>-lj  (_)-^a^L  ^Jutll  I  jJlj>JI  jl 

.^LlU  J^I  1  a  1  La  ^jL^_l£  (jrL*_3  ^  I  jlji£.Vl  4>Jl$J  Jl>. jj  Vj 
(jl£  4jI^  't  AjAltl j  dJ jiil  Lewis  Carroll  Jjjl£  cjj^>3  Lajj£.j 

4^. ^aj>iX  I  0Jufc  Ijlj  .  La  a  *LuIiVI  jya  4JLa^>»  (_£  I  i«4^. j_^_?e_d))  JJlssj 

1  MiLa  4  (J j_3_ j  <j  I  LuSL^-l^  .  Lfcj-ua  LlC.  JlC.  (^^3  4-LLtTa-a  JlJv. j3  4  I  Jl>- 

40L3I  ‘.Lll^  4j^  Ij  :  4_c. j-u-c  £  Lulu  I  1  3  uaj  ^tJI  CjLaiSLII  ^j-45  4_c.j_*a^c_^  4?Jufc» 
LiU  ]}  Juu  . «  jJba  4  4-<_u-<aJv  t  j-3La  4  4_juj  I  t  ^CLeJU  j-^>- 1  Lt-^-cu  4  4j^L  ‘.  4j  4>  1 
4  ^  1—1— tilt  I  4-4.44-3— L  4x. J-3-5C-3  L  jJj  I  ))  :  J  LL  (j  I  L-£L3-S 

(jdL^J  LjJuJ^Ijj  ♦ «  4-4.u-3^L  4  4_*_jj  I  4  4_j^Lj  4^1-01  4  4jJJulII  CjLai^JI 

(j jiLi  l— Lil_£  4^-udI  I  r.  4_4-u_3->-  (j-43  La^-ua  ^dll  4  ^yCLc. I 

:  (3^Lc.  JUj  1_3^}  Jl^-I j  I  jl>J j  >LI_3j  iLa^I 

4-4.u.3-^-  4jujI  4j^L  tjLul  Jl>.Ij 

liJ jJLc  ^.3-tTu  4jJlJ>.I  3  4  (I 

4  lo  Uj-43  -L9  ^yljl)  3 Lul/ VI  ^ya  4x. j_4aj?c_43  (JjLuJI  I  Jufc  jL>u Vj 

LuLki .  Jl*J!  4-iLaJtJ  lLal j 3 1  .  3 Ju IjuX I  jl  JlC.VI_^  (q^j  V  ^1  (^yajuj  1  ^ uaju 

.  3^Ju5e^a  ^JaJLU  1  ^  4^>»  1  uL_u^j  4j^  JlJlII  CjL<a-lSLll  4x. j_3_?e_3  ^^yJI  4j>.Lcj 

(jl  c_4j?cjj  (j-*2-  Lailit_4a  (jj^3  LrL=^  ^-^a  (j!  ciJLIli  jya  ^ufcVlj 

c— <_Ujuj  1  uaJLJ  L^uaJU  jl  JlC.VI  4>Jufc  (jl  l_3^  4«  J^*.l j»  ^JljlIL  ^Jluj 

(jAJtluj  .  3^-3  J£  4^. j^j>JLI  jya  Ji^-lj  ^  4^1  <r.  4bLusL  ^j>-VI  jJu  -L>- Ij  4  JjL5e-3 

^ (^ylLl  I  3  LuluV  I  <Lc.  j^sk-a  (j-o  4^34  Jl^  I  j  g.^j3iJ  LL-iJjua  L$_ua  ^  j) j)  I 
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4_c. 4^.  j-a->«i,  I  (jr^  j.is\\* JL>  i V\  njJ> I  _}  JljlIIj  .  \jt> Juu 

tJ_il^  Jda  ^jJI  JllU  .  L$J  cardinality  ((^yJLujjLSLII  jjl*JI»  jl 

4-<-u-^A.  4_j 4_c. ^_lJH  LlIc. ja-^a^  t« 4-<-u-^>> »  j_&  (^yJLuJjlSL1 1  _}  JulII  (jl-3 

4_jl^  tljljLC.1  LjjLL_ul  LuV  j!  i4_u^_d  L^j^SLI  .(jLuioV!  ^ja 

1_^jl3j_«  (jy-&3  LiSj-^  ^  (3j>jJ?e-4)  1  ^ J°i  *-(jy-‘-“  (J^  o ^ *  *  dJ  ^  I  Lj-tSLgj 

<  <i  1 1  g-^-dxl ta  .  LgJ  ^l_j_3_L>-  ^JlJI  *._  1  >  j^-d  1 

.  1  ^aSLa^  tj-4-~v VI  ^-<_uJ I  cJHII j 

£yA  4_Jl_>»  i 4j J  JlJlJI  CjUKJI  4il  <J La-*Iu_u !  1_LiSL<^j  4_jI_3  t  Ijl  'j 

l_L_L^_4_SJ  i4 -C. J-LTl-U  »  L-l-tl/ V  1  4_C. ^ASyA  Jl  £->.jA  jl  (_g JUSZ-4  ^  ! 

d)l  .5Jl_j^>.j  4-a-jj.  lo  1  ^JljJlj^JIj  l£U5j  4_c.j_$j>JJ  (J^  SjLdiV  I 

^yAj  1 4_<-u-xa  1— >J  1  ^J_ i_£  JljlJLj  4_dJLjOJJ  JlcJjJLI!  &JJb  ^duu  ^jujLlII  *  a 

Ldl^  I  Jufc  .  t-iUd  Jula  3I!  I  Jufc  ^a  4luJI  Ijj^^La  I jj ^SLi  VI 

^yA  «j|  (J-J-9  C  ^^y-Lxi J  Jil,  I  ^JjU-1!  ^yA  (Jj\J-ljj  J.  t"uC.  4_jl^£  ^Jl  4j>-L^e_l 

4_$_j  (jL-J  1  <  a  1  c.  Id]  L^LLi  Jj  .  4_d_$_*J1  ^Jl^J  I  -LA  4_*jLu3 


4_La  Cx^JLLaj I  jJ!  ,j[£l\  I  4_u^JlJI  Cj I^_u_u_oI<J I  ^yA  JuJljlII 

.  CjIj  JJ2JI  0jJb 

C-t-J L-u  V Ij  JlC.  I J-^il  jL>ol  (J-J-3  (j^-Lcoil  ^yA  SJlC.  4jj_cajJI  C«  Jl^J 

^yA  j_uSLIl  4_lC.  LtJL^aAj  V  t^_AjJI  £yA  (J\S>*  4_x^J^  .  Jl*JJ  (cjLpsjjl JJ>JI) 
16J-&  L^Li  .  ^j-ol—Ll  I  £yjA  4_ti t_j  3jj)  ^  ^  ^  oljL^il  0  Jufc  4_l£  O-iL^ 

dJIjLa  4_ul  JuJI  ^Ll1-£  (jl  ^yA  ciJl  'tg°\ 

i^yA  CjLl ^AsyA  lIILcA  ^yA  4_uLj  ^ULi  u^J  i  1950  ^Lc.  ^It>.  4j1  Jl_u 

I  JJbj  4«^_u^  .  ♦  (jLul  . .  Jo-lj))  ^JlaII  jjL?du  j-ji-iJ  1 

(jjjjsz. J  (j^  .  (J  11  ljuk  4j1  Ja  ^LoaJ^  (^JlII  ^.ulcu-H  ^JltXI 

4_j V  ^  ^Ii^Lus-A  (j7£  ^yZji  4-?e_u-(JI  (jl-3  Jl^H-4))  jd>o  ^_c  CjVL-^jI 

(jyjilu  jjl^j  .  CjMj  4_j J  J-C.  CjL^K  ^ILljl>. 

j!  4CjLo-^_>JLj  L^jjjju5tj  Jl»j  (j I  L—isyj  ^1  siLuiVl  (jryi  Mjli3 

Sir  ^-U-L<-uJ  U-u  ^^5  t  C_tdu_>iJ  I  ^y  Id  ^2o^uA_>-  j!  t  <  <1  ">d  1  ^yA 

t^u»ULl  o-4  CjLtluL^J!  ^  ^.c.  ^jjl)  Francis  Galton 

^_L»J I  {j-A  4  »jU^  jJ  j Lj  4_i2jj^  I  ^^y^  Damara  « I j \-a I  j »  4J_j_l9  ^ I  Jl^.  1  (j  1 
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4  4_^_Lc  (yA  (JjVl  (j-uljJI  (JjLLa  (j-G-^Ll!  JL».|  <jLj  4£JjJI  cJljLiL 

^j-SL  ♦  I  JlSL_Aj  iOJlAJI  (JjLLa  (j-QsLij  t(jr»ll]|  ^j_uIjJ!  (JjLLa 

♦  4  3  tLa  iJyS  4jjl_d,1  4  j  1  <a  f .  £-Jj-lm5  (jLLaVL 

4 4  m  4  i  ii  jl  tjpt-ui  lJ7£  ^jl^LiVl  (j-a-LJfrsJI  (Jiua  iCjj_o  jl  3Ll>-  i.  t-?4j-^a 
■  4m  nl-La  ^j)  lo  <  (i  1  ^L**-  <  <m  ^jaLl  (jj  JlJU  (jjlij-Lil,!  jl  LoJ,  I  (jL 

^  (jiLc.  (jjJ\  i Adalbert  Stifter  j22llL-u  Cjj-lL)  ^UVl  j-cLLJI  L^_l3 j 

^LLJL  Lu^  }La  4_jl_3  t 4H_lj_o-  ^.LLl  ^JLLaUj  l  j,  mit.  ^_<_uLi]I 
:(jrl_j  l_4  L^J  4_i La  .  jl  lo~~<  )Vl  3jJ-£i  C-c^Jjl  (jl  !^]\  ^ JJ  4j>-  l_3j 

j_<_u  ^ 3  ij  ^jJ  I  Jlc.j  .  4_>- 1_3j  2 1  jJ  <jL  lLLJI  3j-l>.VI  ^a]L_uj  c-<-tT^  » 

^  1  c.  Lj  ^j_uoL_<_u  c  L^aL^^JI  J^jljj  4jv.L2j  VI  ^  3  o  ^  4  lj_pJj  .  I  3 

. « jj)j-<_aj!j  4  lo  1  >  1 1  (jyz 

Cjl_j_u^t_j  4jLlL<_uVI  (jj-i  4 4  j  *  j  1 L  3jj_l^j  tfJufc  JulII  4_3jj_L  Ll»-l-uJ  1 3|j 
4_jJlL>J,l  ^-<-u->J I  $.  1  i  's~\C.  I  ^jj±jA  ^SL^J.1  ^yz  CjI^-^j  jl  lyjjjJ>-  jl 

(jA  *  J  JulII  4juLl^1  (J-g-au-t-qJ  tjyist-jJj  . 4_ii]Git_4  jIJlC.1  4_JV  jJJ 
JulII  1 J  ♦  j  ilo  J  JuOJ  jl  ‘ 4-jJJj-  4 A  4_3_uL>JI  c<-qa->j  CjLLL-Ilj  4 Cj L_4_u l_U I 

Juu  4_C j_<^j?e_43  j-£\j  .  JulII  J}Lv  LuuLl^I  LLJjj  4_<_u_^_>.  CjLc. j_<aj?e_4 

^_j_4_4j_j  jjl  4  LLjJLju  Ljl.Lv.  Ijlj  .  (^jJ  Juil  10  ijr£t  HJj 

CjLlLJI  (jl  CjLlUI  tjyA  j_u£'  .  20  yA  4_C. J_<a_?e_4  ^Jl  JljlIL 

LaI_L»_43  4_jj_iL>ol  4.3-1^  (jyJt  (jyJ-II  ((Digit))  4_<L-LLj  .^l-4-44->JL  4^^Lc.  4jJJjlII 
i«  Jail »  L^jI  (« 4_4_4j^>. »  LaLjl4  ^jylliO  Lime  4_l<_u jjjLVI  4_<lLLIIj  1«£_lloI » 
oT  «  gj.  i"if.  (((jL-ul  ^jljij))  LaLul<5  matlactli  4_<u  jLLI  I  4j£LujVI  4_LKJIj 
4_u^  1  / Ajj  jjLuju  cjLlLII  yA  j-l-£  ^Jlc.  ((jJ-oL  ynsz-ih »  LL^j  t  jl>wI^ 

oliUI  ((^r\_al  »  4_<lLj  .  (^/lcJlSJIj  Jl_jJI  4  JlC.)  miC.  » 

♦  ((^4  mi->JI))  jl  «(j^_)jVl))  jl  <( ^t\_LjjlI I »  4  i  La  J^t-)  4 L> 

4  4_<_j_*_4  4  b  i?i  ^Jl  c-u^jj  [&\  Lyjt-AA  4  4jjI^£L  4jJJl*J!  4_*a-L-)  VI  p  ^ 

£yA  C^UKJI  4_bl_L^>L  4_ulj  ijLU  4^jLuJlII  ^LLlil  ijy^  Oj.  i"aC.  (jL£ 

♦  ^JuAjlII  Li  i  II  (J-uLLV  4  4?  *v  3^,  mi  c.  ^-11  J^l^ 

Ljj j-4-oSLl-u  jL>o  I  (j  LL^  La_A « twelve » j « eleven » (j  L  LX  I  {^J-u-l-u  j 
j  4 ((thirteen))  ?r  a  4^>3  «three-ten»  j  i« tow-more »  j  « one-more » 
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(« two-tens »  (^t)  ((twenty»  Juuj  .  I  IaSL&j  *« fourteen))  « four-ten » 

twenty-one  \-*S  j_&  ^L^VI  j  jul  Jju>J  Cj1jl>.|jJI  4jJ-L« 

CjUlUI  Jj_a-  4JLjL^_4  l^Ij_c  t  4_<u j  . IIa5L&j  4  twenty- two j 

t  Cj  1_jl-^l->lI>  Ij  4_*JJI  4  »  j  t  lo  I  L*_u  4_iJ  i4_uj)jjVl 

.  3  1  3^.  4_Lc.  eJ^ju  V  I  I  Jufc j 

4_ujV-^  4JLjj>-  JJulII  t^-<_u_>JI  ^IjuvL)  jl  JlC.VI  t-La  mju  CJ_ l>-j 

^J-L-i-t-u  1  C.j  .S^LqjLj  V— 4-)  3j)  ?r  3  11  0Jl_&j  t4-l^j>Jl  0Jufc  3jj5e_3^  (JLIjuj 

^j_c  Jljlj  OuL^  ^Jul  i  311  ^Ju^l  (j I  4jj_u!ojI(JI  CjLuuJI  Qdi aju  C*  t^*>»V  4  lid,  I 


JljJI  £_)LuaI  £_j_$_?e_)  Ijjj-4  (^j-^uVl  j. jL»d^J! 

Ml  J  11  ^_J  C  37\Hj 

I  Jl_jJI  j-uzjs>~  ^Jl  J_l^3  Cr-L>'  C-4-U^Iu  JljlII  ^_)Lu  4  4l>- jJI 


L^jI-3  t4_3jj_LaJI  oJJb  L$j  ^ljCu  ^ylil  4^3  Li  VI  C-uL£  .  (q miC. j  (jLul) 

J J_j  I  Ju>. Ij  Laj)  ^3a  ^i_la_Lll  1ji^3  .  d^-L^-d  4jJJlC.  4_jJLlL«  ^j£u 

4_*KJLi*  ♦  ^-3-La-La  ^Ha_L)  ^u-ulu  4j1  4 1  Ji j  3 ju  I  ^^jvl  ^u-&L3-d  ^^Jl 

^_)Lt-al  cjV-j  jl  ^y-LA-JI  JljJI  ^_)l_ual  cjV-j  Ld  ur1-*-*  4  V-ii-d  4doro 

I  jLd  c  3  ,  V<<  j  4_1£'  ^UaJJL)  ljjj-d  Juu  £j|  c-j-LI  t^£-  (jLSj  *  l£>  *  -^dl  (jr^ 

.(21  ,20  ,19  ,4  ,3  ,2)  4JL^Hrt-c  (jL*-o  4llu_u  (y\j  doro  4-^1^  lJ7l ju 


^j_u_)  3  1 1  4_>.^— 4-u  JlJ  1  I  ^  1  lo  )  d)  ^LSLxoiX  I  0  _L4&  (3^^ 


(jj-2  Lst-u-ui. I  »L^JjlI1  j. $ «"il  juu  (^JlII  (735-672)  Bede  «  Jl_u» 

4_4_4j_jJ_5LI  !  j  j  Ju-sa  (j^>-  J I  JlC.  V  L)  4-c  I  ^llo  )  I  Jdj  .  ^  I^>  mi jJ  I  I 


4_jL4_4jjv  4_3jj_Ls  (.  ^♦t7J  325  4 ^_x_4j_(5LI I  Nicaea  ^_45_?e_43)  4_ui_43^JI 

JL^I  Jji  J-A  4^>3ll  (j!  1  J_A  ^jlc.1  Ji^j  ^ JuJlukJ 

(j-A  j^- j  Mill  JJlC.  j-i£-  (j!  J^l  I  Juij)  (J-uaa  jJu  Jj!  ( ^  <  3  r.  jjaej 

Jj^-dl  ^jJ  ^  is~ia  11  Jl-lC.  ljuT  1  U"n  ^ 

J  Jl^tJ  4_uL3JjJI  4_4ouX]I  ^<u ^  3tl  J_lC.  (jjj  I  .  (j  Ju 

4  4_4_uJl3II  4? Jufc  ^ujl jj  Ju^'G  (^jdj  ♦  43jIj  3^ 

4Tt-L^_4  4  nU-v  (jrV-uJ^Q  IjjI^  VI J  ^_yj\  Jl3JI  jjuiaaw  ^j15LII  (j^C. 

J  J  C.  4_U_JV  ♦  (J1  4?  "l  ~v.  VI  JJ)  1^1  ~v  ^JlJlI  C-4-L4-U  ^C^jjj  ^jSu  Ijl 

jd I  <-j  1_4_4jj>J  1  (ji^  Ijl5!_aj  . ^ctiXJI  (jLo ju>JI  4j j 3 * II  cul^  4^ II 


22 


^^aJI  6jjJ 


VI  ^  1  C.  4ot_j j_3  3Lp-  ^jujLlII  j^3  JljJljlII  <J_3 1  (_;r£  j3Jj  j)L^  £c_jjLjJJ 

.  SjO-Vl  J I  jJI 

^Jl  L^-Lq  J)  1  lo  il j  ^-toulll  Jute.  ljLui>.  JS^-L^  l^\  (( Jl_u»  (J-^ ^5  JlII 

« ji_u » (j Ls  t lil I  (J.u-<-u  l_*J I  ^c_jj Ll]  3^ l£LI I  jail!  jJ I  jlj jotiij I 

4  (J-J-S)  ^L-Lcui,  I  J^l_U3  (J_l3  Cjjl  JL>J1  £C_JjLj  Jjlfll  I  Jo  £jjQ  <J J  I  J-& 

De  computo  vel  loquela  digitorum  <j1 lj-bu  4jL£j  .  i_j  *  j^LlII  Jiajj  ‘^*3 
^ 3^-3  («  Lo  V I  (J  U-Cu-u  Lj  I  j  jl*J  I  <J jo-  ») 

(jL^j  .  4_jjJl_xJ1  CjljLafuVI  ^ I JLielrn Lj  tQ^-dJ.1  lj  (j-«  oIjicVI  £-_L30- 

.  4_u_u  <_4iJ  I  ^j_3  3  ^ 3^  Ljjjj I  Cr^  t'rJ  l-<-u->^  I  ^lc.  l_j llt^  I  l_j  L£Lj I  I  Jl £t 

J^l— 1-4-U  jy-jjl—J-d  (JT^  4  ~  3  ^  4  (Jo-^Jl  *•  (j  1^-4-^  L*->3  j)l  l  Ml  «  Jl_u»  ^ItVdj 

CjLjLfcjJI  ^JlC  (J  j3  4-3-4-uo-j  ^Ju  JUaIx-uL  CjljLtfol  4_4_4i_uj  ^^yJI  OJt-Lj  (jl  tJ^_L>JI 

jLu-ul  tjrlc.  4JVjlU  4jJlj  (J-4-»Tu-uj  ^jJI  <Jo*jJ1j  ‘ 4-<-u_uj  ^  <  «i4l_La  ^ic- 

1  J_&  03^  (j-Ao-  ( j-3-&^-iC.^  4 ^  4i_iJj^j^jj)  4_loji^jJ1  <  „VI 

♦  4  Io  j  ni  \  4_lojjjJ1j  V jjl. iIla 


4  4?JJ)  j)L_uJ>U  JJlC.  (jyil  Jo-lj  (j-0  jl  J1C.VI  4_JLZl3  (j  1  to  M 

4_s1jJ3  jJ_3 j  .  CjLdLuXI  4?  Jai)  4j i  ^  ( I  Lj^Io  i  ^3^3  V  jl  4jL^j^LII  ^Jl  jl 


4 « 4_J L_uJ I  jl  JlC.VI))  (JjJLsIjlIj  O l_j_LtfD LjjJ I  g.  1.3.1c.  jl_^  *  ^•‘-rJ  1 500  ^l-^- 

j— i-<-u-jj  J.  4?  ILj  Ijloj  jIjlC.VI  4_dLH3  CjJlCJ  4^ 4?  4^11  ^ ^jil  ^1  JiC.Vl 

.4_l1Ljj  4jL^j  Vj  4_»j>-^3  4jL^j  V  Li!  1  <  ^  4  :(jA^fcL>oVI  4jL^j^LII 

4  j_^VI  4_jI  Jl_i  lk_-r2>3  *  I  1^>  i  j)  *>  1  ^  1  C.  4_tJLui,l  4?Juk  jj-L^u 

(J^tilla  J)  lo  <  XIJ  I  j)  I  (^Jl  JjJU  ijJJ  jj  4  j)l  JJlC.  L3-A  Jo-1  J-J1j  ^>4?  4^>I1  (jLj 

(j^L^  V  ^jIjjljlJI  jjljLjfc  (jl-^  1-lj  •«^1j3»  jf  I-^Lj  j1jlc.VI  <— jj-c. 

44_4fcL>.j  L-.4-L4.uJ  (jl^  j)1j  4 4Jj l_3_4  4^jj-L^->j)  *  jl  JlC.V1  4  a  is>  1  j lo  » j  4«  1_3^1j5)> 

1  3  ^3  (.  jl  JlC.  VI  4c.  J-30C-3  j)_3  jrujl  JJulII  j)JjO-QX1  jr^J JJ.1  fj^*\  ^yUULUJ  I 


4^o-1_3_U_j  ^3-1^3  (jt^JI)  ^j3J1  ljufc  (j-o  «  4_lC ^LJ 1 »  Cj  1  j_x_L3lt]  1  ^JL>J1  ljrJt 

^£1  ^jJLj  (-dJjJ  j>5Lj  ^J  4jL^  4  (4_l3Jl*J  1  4  3j3t»JLj  L^_3l_33-Al  yA  4,L3>KJI 
(jl_3j_JI  t-llij  3!^— L>*  4_JJjJ  JlJJlOO  LiUj  (jc.  ^->0  i  ^  W  ^-<-UJ>,-l  1 
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.  (j l£JL ! j  (j LgjJ I  j I j-C  I  j-u-u  1 Hi j j  J I  JlC. 3^1  4 jl ij 4^>J I  4  »  j  1 U 1 1 

.  4_4lL>JJ  Cj  Lilli  _}1JlC.VI  g Lg_t_u I  4_HLiILg  just-&  _}Jl*JI  £c_jjIj  £)l 

1— Aj-Tl^Tj  CjLU^J I  (jA-i  j *  *^>Vl  jl  JlC.VI  j!  3j-tljtJl  jJlc.  g U-<_u L3 

Cj  Lilli  L^-UJ  j-uf^  1  4_l1uJ1j  .  g  Lg.<_u  VI  oJ^t  > . jjj  ♦  4_iJ  Ijlj  t?"  <  ul 

gl  g  1  dVI  (jl.3  tJjLilljj  t4_g_>JiILl1  jj  t<~t*  H  4^U1j  4  lo  nj-g  L^jLj  -  L^j  4_La_iJjJ,l 

ijjLai  Lg  LJLc  (!jl^_aj  10,000  ,  1000  ,  100)  4j_ l.lSL1  I  4_gj Jl2JI 

(JJJ  Ltlls  I  j_UuiJ  I  Jufcj  .  Jj>- 1  (_£  Lj  4  4  U"  g  j-J-£-  ‘  £-3 ji-g  J--l£-  J^S_1  ^ Lc.  J 

Cj L^_j LcoIlI I  (jl^  IjiSlkj  .SjJwLUg  4JL>-j_g  (jr3  CjLjlJ  ^j_g  CjI  gK11 

^1  li  i  jj  lo  1  4  41"  j>H. I  (J-^-lj-11  j-Ltluj  ^1  ji£.Vl  gi-g-L-ul  Jjjj-iJIj 

.  jsl 

^JljH  ^-uj  1  4-g-lSH I  £jufc  .  «gOOgol)>  4_gi^  Jl>-Lu_u  LuL^  idUi  ^LJ^jVj 
Jl^C.  J_Lg  1  I  Jufc  ^Lt^  Jg9j  IJ  ts~>  I  00  4_Lj_g_J  ^ ic.  Jl^.  I  jj  I  J_&  I  JlJv  j_J_l^ 

tjf  ^j-SLgj  ^ylll  prefixes  «££jIj_jJ1»  j  4  <"< J  C;ySLjj_g|  ^JLc.  l_g  Jl>.  ^1  c-ujJa 

(JLi-jj  ♦(♦♦♦« (jj-jJLjj » i « j j_Jj j3 » t « j j_jJj » * <(  j j-j-Lg »)  (<  j jjJ »  j-kiULi  L^Jlu^j 
.  j-jJu-^aJ!  4_j_>.1  ^1  Laj  j.  i  ^>j  (jL^  I  dil j_<-^Vl  ^j_g  «googol»  4_gi^  4jI 

cjLuL_uJ  ^gJLc.  ^^1  4-l<-uJJ L>j  .^jg>-i  cjL»J  ^J1  (jVl  4-g-lSH I  ojjt  jJsj 

CjLjlJ  L^Jjjjj  ^jg>.I  Jx.1  g Lg-t-u Lj  1  ^ lo Luj  1  t  J  ti"  <  mU 

(Jju  1 4_u_ujjJI j  4_uj_jlI1j  4  j  m x^aJlj  ^j_Jl>ij'^1£'  L^-Uaju  4_La_iJ j_g  j_ic 

.jJ>-Cla  CU2 J  CjJi^tIu_ul  jl£Jul  U4l 


Cj Lilli  jl  JlC.V1  glg-L^I  ^j-a-ul  ig 't  jlCu  l_g_j-3  Lg T 

4_j_i  l_i_t-uV  lj  4-jJl  IojVIj  4_ l<-oJj-4J  I  j  4_uLXVlj  4j^_jJL>ijVI)  4_uj_»JI  4_ujjjVl 
4-luiIILi  (jJa_*_LJ  1  ^  i  4JLuaJl  4_4_ujj  l_gl_g_5  5^Jire_g  4.C. j_gj?e_g  j)J^J  (4_uLjj_jjlj 
^  1  c)  l_j^v jJj_jj_4J  1  j  J^JI  4Jl1II  Cjljj_4_g  4^. j_g_?e_g j  jj5c_lII  ^glc.  ^Jl 
^j_g  ^_l^Ij  j-gl  4_g_iJuLll  jj  ts~t*  11  4^1_4j  L^j LcuTu  1  j  .  (4_ua3L^J I  dilj-t-^Vl 

Jl£.  VI  ^  «1 4  i  CjLg-lSlllj  L^J  <"|  ^J_gj  L^-LgaJU 

4_l£j_LuJ  I  4-jjjjj  ^  1  Cj  Lill  I  5j_gj  J  4j  I  j^  L^_Ljj  1  Cj  Lil]  I  ^j_g  1  4jwgj 
^1^-  -*^-Lu-ij  .  4-uj  1 1  j  4_u  I  jltU  I  j  4_u_ujjJ  I  j  4-t5LLti-"J  I  j  4_u ji j_lI  I  )  ^HJ I 

jgv.lj  ^j_g  cjLgi^LII  ^j_g  4_gil_4j  Lj^jjj  (J_4_<_uV!  jjljJI  Jjju>JI  I  jjb 

cj^L-al  4  g  1  />> jl  JjJlj>JI  I  jjt  _ijjj)  .cjLilll  ojjt  jAju  (JT^  4j  ^ic.  ^1 


^^aJI  6jjJ 


.  (a^jLia 

CjLs^Lc.  j 

Lull]  «^t»j 

«< _ 3 T )> 

English 

French 

German 

Greek 

Russian 

Polish 

Lithuanian 

one 

un 

eins 

heis 

odin 

jeden 

vienas 

two 

deux 

zwei 

dyo 

dva 

dwa 

du 

three 

trois 

drei 

treis 

tri 

trzy 

trys 

four 

quatre 

vier 

tettare 

chetyre 

cztery 

keturi 

five 

cinq 

fiinf 

pente 

pyat’ 

pyantz 

penki 

six 

six 

sechs 

hex 

shest’ 

szesc 

sheshi 

seven 

sept 

sieben 

hepta 

syem 

siedem 

septyni 

eight 

huit 

acht 

okto 

vosyem’ 

osiem 

ashtuoni 

nine 

neuf 

neun 

ennea 

devyat’ 

dzyevyat 

devyni 

ten 

dix 

zehn 

deka 

desyat’ 

dzyevyat 

deshimt 

father 

pere 

Vater 

patir 

otyetz 

ojca 

tevas 

mother 

mere 

Mutter 

matir 

mat 

matka 

motina 

Note  I  stands  for  the  Russian  soft  sign,  which  changes  the  second  of  the  ending 

Cj  LlU  I  j  4j  1  ^  Lu  I  Cj  l_*_LJ  I  ^  [Sj-2*"  ^  ^  ^  ‘-lC-  ^  ^  ^ 

L^-<-fau3J  4_u_uL_uVl  4  a \"i ->iX  1  ^jl  Jl^>o  LuL^  t  4_)I^j3  1  ^  < j s  i^y1^ 

JoVl  ^LVl  tj  a UlLa  Ju_a  I  Jl_u  ciillij  i4j^JuuJI  J-aLuJI 

i £>j-i-S  4jj»  ‘^}3  jiitlO  «numero  uno»  LV! 

i^jLul  i  (J3^3  4-La-aJi  1  o  Jufc  .  (C-t-J  t(^l)  ^  Jl*JI 

^SLu-Llq  i^j«j  L^)  juu  .  jl*J!  ^  1  to  1 11  L$j  I  4_^j^_LiJI  «jJ£ 

.4JLH1I  ^  jjl*JI  ^_<-ul  ((j-u^))  4  & K )  JjulL_oj  t(J*aVl  L^c.  Menninger 

t4j^e_L^>lj  4_jj_A  ^ lo »j  4jI_3  «^_u^»  4.cKL1  ^_lC-  ^ t? U  Lai  . « 4j^Lj »  (^1 

♦  t  4j^Lj  i^jLul  i  ^  1  lo  <  II  jjJuj  ,4j>L  ^<^1  j-Aj 

.  1  JlSLaj 

.^SLiVl  4_L>-^JL  I  ^a£Lu  dJIjLi  4_j_dl_*JI  4JlUI  1 4  L>  <  1 1  <?  Jufc  jJLc.j 

(JjJaj  Ju3  «  I  J->~  I  Juju  (J-o-l!  (jLSJJ  (jl»  (JjJUl  ^yC.  i^JLi,!  (J.u.<.o  ^JLc.j 

^Ltls  Ijjlc.  cLLl^»  IUjS  ijf-A  Vjjj  • « (jAj j L> -L  (jl£LLI  Jljl_o  ^ j  <17\  <  <>1 
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±±a}\ 


CjJataa  Ijafc  « « i  to  to  4  ^aj  I  dJ-il^))  ^LLal  (Jj-dJ  Ju4  t « qjj lit  I  jjrA 

L^-La  J  Ij-J  3j  1  I  C.  .  «  4_L UJ  J  ]  ))J  ((  La JJ  I ))  £yC.  (J_u  jJU  I  4_J  LSLt  I 

.  JJat_a  j-ac.  Q^Sa  ^  4?  pL I  £-j_aa>J.I  LJ-&^-?  -iJau  aLeaVI 

^  1  c.  Cj  La  L£a>-  _}  I jj.  £  mi  CaSa*. j  1 S^afcjJ  I  «  4aata^a  I »  ^yC.  jaa  la ^ai I 

CatjLa  ^JjI^  tljL>.  \j-y*-u£>  ^1  a  to  C-4a£"  LaJiic.^  ‘.((4laJj  4iaJ  cJjJl)) 
^jj_ji_a))  (Ja_sl  C-Jl£  1  ^  <  njLaa  L£  ^^^at  I  4j^JljlII  c-aLLII  4a I 

La— i l4j  (JLiLVI  iJjS)  B^SLlU  4jj_cu_JI  3ja_>Jl  ^cajla  ^laasal  L_£Laaj  .  «4la4 
:CrJLl]l  jaeai!  ^^^y-LajJI  i_La_>Jl  (J Laata<_u la  _}Jl*JL  (^cajlaJI  (J_l4 

8-7-6-(jia)  5-(jaL^l)  4-(^  J?  yt)  3-(c^>i)  2-(Ll)  I 
fjl)  1 5- 14- 1 3- 1 2- 1  I-(cjjJlJI  LK)  I0-9-(o^Uj!  <jjj  <j!ja) 

.  o1-^!)  20-  1 9- 1 8- 1 7- 1 6-(3 j^I j 

4JIjJI  CjLaJ^Jl  (jLs  i«gOOgol»  4_ai^J  1-4  ^LL  4al  SjLfuVl  jJa>aj 
.  Ja>»0  (Ja4  L"*3  O^J-^  La  Ijjla  1 4a  J  JaLI  4  a  to  <Jaa  L^Jaa  4  jl  JlC.V! 

(jj£a  Lc.Laa>-l  t  ^  <  1  toTi  (jy-Aj  .^^y^Laav  lLLolII  4ataa_ij  t^jrc.Laaa>-l  ^La  L^a! 
l_^al_4  ttHJjJ  4a?t_uaj)  4_a_>- V  4JL>.^_a  ^^^4  aLa-L.  S^Lc.  L&4jjaj  .  SLptlj  4ial4 
4  Li  I  ^j_a  Ja  JlC.  J j  47  r.  4aa>a  ^jja  L_u 4_aa  £)^i  .  l-<-<-u-u  La  Ijaa^” 

4  j  »  4 1 I  3laa>Jl  ^jla  (^ya^yjLOJ  ^JlII  j_j£Laa] I  ^j_a  ^j^ol  V"tl 

(j_u j_ja ^a  j  I  Jl_u  j  I  ^j_4j  jLj_a_>>-j  I  L>^  * t—5  LiaSH  I  I  j  Ja>-  (yu  4  to  4?o>  La 

♦  CjLu-^LjJI  ^LL.  j^Lal  jafc^ja^aj  jf  Fibonacci  ^y-LaLjaaS  jl  Boethius 
jjja^Lc.  aLaJj  JU.J  fUt>  ^LLtJI  I  JJb  4_u_uL_uVl  aaljj-LoaJI  Cj Javl  _a  £)1 
J_a-*J1  1  j  t  .iL-ul  IjJJ  ojJLt xla  ^ai-3  aLaJL*JI  Lai  .  ^jji^ase-a 

a^y  <f«i4  4^^L>-Vl  (Jaa  4iaa  4^1  JaVl  Lai  .  L^al  4? j  itolj  4^jjlU  ^jumjlI  (_jrlc. 


gyut  4t*d- j$ai 

4 4a j-LuaJ I  CjljL^Laj^l  ^a-Io  »  a  ^£Lta  (^Jii!  4«^au-aVI  ^jjal^» 

(jr^  ^j^o  V laj  ^a-Ajjaa  1  ja_u_ua  ^-cu_J  I  ^L>a  ^_<_u  (j I  (jr^  (J*°  <J 
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AAaJI  6>aJ 


jl_>uV  (JJsLj i  d LLU-«J \^  y.  ^  a  11^  4J9I  lo  II  j L^Tlu-u I 

William  of  Occam  ^L£jl  l_3jI  ^.LjJ j  I  Il.a  y-c.  jlyc.  jd y  .  Jufcl 
_i  JlC.  JUjtl^l  V))  ‘.(^lLiJLIII  (j^Jt-ii-i J I  tt- j  /^i } T Lj  (j-lIlC.  £_iljJI 

i«  l_$_Lo  ^Jjsl  JJuu  4?jL>ol  q^x>X  1  yA  La  a  Lull  VI  yA 

0 L£  i-4^)  «  ^  L^J  I  (J-iSLl-u  ))  (j  I  .  (( 4j>-  l_3t_l  dU  I  La  jj  l_5clu  £  Lid  I  V  ))J 

4 Jrt  <  nlfll  I  dl  LilLs^J  |  y  \->-y  4-*lil  Lu  l£  Lc^-J  V  c  J_^_l  I  La  (jric.  Jikj 

IjLJ-O  ^_4_4jl  1  ^  J  1  C.  4 4-t-g-UjJ  I  ^LL*JI  (^jLj_4  yA  (jVI  ((J^°3“^  (^L^-i 

.  jL^VI 


^_jI  JlJ!  jj)  x^a  11  jl)  4_Laj_J, I  4-11  lo  » 11  (jjuLs  j_A  4(jlu  ^d-a  Iju_a  4_auj 
4  J3  -L  ^1"  <  1 1  4jj_tiojJ  I  diLol£Lll  (jl»  l^LUl  jut-Ll!  ^ lc.  4_lLc.  1 1 1  ^£La-i  ((^.a^J.1 

l_$_LjJJJ  J-UUU  ^  1  4_^-  J  l__£ jJ !  4j  Lti  yA  LlJjJu  ^(jyUJ  4  J-JL42J  J  I 

4-Le.  1^-uua  ^ »  t^> V I  Jl^kJ!  lju_a  ^_A  4?^-Ajj>.  IJlxLI  Ijufc  (jl  .(((—S^JlXI 
.  J -L*JI  ^JjLj  2>y_i  (  .1  43  (_;r£  Jii^-4  (j-\U JJ  LdJ  I  .  J_>-  I  JjLu-u 

LZ-&)  a  J-LL1  4_La_<2J  -Ln.Lj  4_j^£La  LtLiL_u  1_A  LLild  Li  ^^ILlI  jl-LcVl  4_jJLZLcj 

4_^1_l1sI  ^_J  (y  IS\  11  I  J_<_U_LJ  VI  (_■<—! \-LJJ  1  J->J1  (^LLsIjlJI  ^i^-  (i>^“  1 

2>j.  AiC.  Jj>~\ j  iy^  Juu  l_al_£  I  jSLj&j  .  IUjU^  ^_Lu  I  4_l£Lju_4  CjI 

.  LljuLi^I  l-j-AJ  iCjljjVl  (-—<-<-uJ I  (J L<a-tT<-<-u Lj 
(jr^J  4  I  4_i]Ll]  I  CjLu_uL>JI  J^UuJ  L4JLC  siL^IuVl 

.  JljJlJ>.  ^LLa_)  j^yJI  a"  1 )  4  lo  4? )  11  45 -LA  JulC.j  .  20  LlL-^^j  4?-LAj  .  Lu-ojJa 

t«(jl-jj.  Mif.D  ((QjJ-  <“  c- >}  4  JlX.  1  h  ts~> jJ  dll  g  di  Jur"  <  (1 1 

j-jju  I  -LAj  ^IJlSLaj  ((dilj-de.  (oj-^jO  d)V-J» 

_}!  JlC.  VI  (jLu-u-i  LL^L^-J  4jI_3  4CjUKJI  4? -LA  ^ I  Jiitlu_u Li  Juu  J_^t_i  L^_l£j  .  Jdl J-^il 


*  a  1  <  / « 1  ^  | 

(jl  (jVl  I-L^u  c3^J  .dll  Ju>J  jJI  4^1_u^lu  »  J  1I0  ^jSLd-l  ^  1  iv<  1 1  ((^J-^^JUDJ 

(( (j  luj-xTu-ft^  ))  .  d 1-L>-  Jd  juv  !  0 ^U  LLAJ  .  3j.  Mir,  ^j-45  ^  C  J  J ^ 

l_3_)l  4  jl-Le.  VI  4_jJLj_I1_4  djLJl^  Jj^cua  Cn  djl  IjlSLaj  ((dilj.  nif.  di^Lu»J 
4  j  1  4  c.  $. I^un. V  4_juj_<_u  4_Sj^_L>  L^jI  1  uaj I  (j-LoJ  . <-J^  4^1 11  4 j  1  4 c.  ^^_dj 

k_Jj_u2J  4-L)L<-u-U  Luis  t4-dluu_4  dll  Jl>.| jJ  ^£tjuC>  £-&>-  <t|^>-l  {_yA  V-Li£  .^_^j>JI 
J ^-U2> jll  (di  I  Jl>.  I  j  y  HI  C.  ^yA  (3^J  4  LSj  ^  ^  ^  LLaJj  I  4  Lu  I  ^  l) 
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.4JtUI  CjLj^Iu_u_1I 

£_>Lua  I  1  g^j4  i-4-J  (jjJLiil  (j I  cJiLtfuIt^l  1  xiajl  BjJaJil  £-LA  CjJ|  JuLl 
(jrJi  ^jCjJI  ^  1  f.  j  .  4_a  J^_ILa  «LuLo>.  (JLwz.  I  La_^ !  Jiitlu-u  1 

t((^J>.^LaJI  uLui>»  4jLj  0j_$_uaj  jJI  t g. U1*J  1  Jj-S  J-lL^Vl  uLoi> 
(Jl J-La  Lljjjl  (jr^  CjLjL-uJV  lj_L$_4  L}jJL_uI  (jl^  c_jL_uj>JI  l-LA 

Jj  Cr^  WjUL^  O^*}  L '  “J  JljLaj  lC)3j-^  6>XC. 

« juj))  La^SJuI  ^_jL-^VI_j  oljLiiVI  j_aj  VI  :  L<u~^-<-^>  Lj^jjua  1^, j to  1 4J  <j1 

.jIjulVI  ^  ^UVjJLJ 

<Jj3l  i_j^_^2j  c  j_aj  itillii  VliLa  i to » <  I 

l t-djjij  ^Jsijl  . i_)^. .uaJl  S^L^V!  -  9j  7  10 

i_il  Jl_u  ^jSLtio .  3jjj_4_4^_xojjlII  liLuL-o!  L^_aLLv 

^  »  i  i^>\  3 J  LutJ  J  t4  (JjVl  -3JL*JI  3jLjj  ^J.  <.tU.ll 

^ I  t^y-Lc-iJI  cil jt_u  ^lill  j julII  4  <  <i <? j  (Jjls!  .(5-7  =  2  (jV) 
^_jL-^Vl  jjlc.  tillii  jlju  .  (5  -  9=4  (jV)  £_il_ual  ^jj!  4+-^  ^^-la  ^^y^ 
jo  Jlju  .  (60=  1 0x6)  lO^jutiL^j^JL!  <(6=4+2)  4_^| 

. (63=60+3)  L^jJaju ^1  c  bis) Ij  <(3=3*  I )  3jjJl$JJ  j_iL^aVl 

.63=9x7 

g.lj^>-VI  (V-^  14*13)  10  (j^o  j^l  1  <;  (g  <  a  c_J^_uaJj 

< 3j.tTu-«J  I  i^yC.  S^LjjJl  (jLuTtl  £_)1_<-^V!  ^-LLl  IjLJj  l_U  I  ^-LC.  <  LluJ  L)  4_J_1_aIIj 

£j-A  LjujIj  I  JljJI  t^yz  CjV-J  :  4-<-u-^j>J  I  ^c. 

.(70=10x7)  10  ^JljlJLj  ^jLjJI  ++3 13  (7=4+3)  ^ ->o 

^j^>o l—Ll I  ^_>oj  (12=4x3)  4— j_ LTt— 11  ^--jL- ua VI  c-jp.  /+>  i  i_lLJ5 

c-.I^JI  oj-SLl^  t(  1 82=  100+82)  100  C  3j  ^  Ij_l^ fj  .  (82=  1 2+70) 

. 182=14x13 

«Jl«U)>  (jy^  4j1  ^Jl  BjLtfoVl  jJu>o)  $4aU*]l  ^ -LA  4_u3 jj I Lc 

^JLa  4  ^_iat_ua  l_j  I  ^yi^.  ^  \-Lg  J  L<3j3  .  I  j-<-aJ  I  I  -LA  jjlus  loj  I  ^ 

1  4  ^  i^-ua  J_ LJ  ^jljJJl  (jl^JutJl  4J  Lx-u-l  1  ^JjLJ>Jj  (5^j_tla]l 

^>5 L4-J  1_A-Lu2_a  4_3jj_Lsj  4_u3jjIjj>JI  .  AxB  4_^_l£  jLsejl  j_A  c__<JLLaJlj  tA,B 

: ^yllaJI  JjJlj>JI  (jVl  LjuJajj  (jl 
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^^aJI  6jjJ 


JtiU 

A  =  7;  B  =  9 

7-5  =  2;  9-5  =  4 

2  +  4  =  6 

6  x  10  =  60 

3x1=3 
60  +  3  =  63 

7  x  9  =  63 

A  =  13;  B  =  14 

13-  10  =  3;  14-  10  =  4 

3  +  4  =  7 


7  x  10  =  70 


3x4=  12 


70  +  12  =  82 
82  +  100  =  182 


B  j  A  I 

1 0  {jj*  Jil  B,  A  J-4  <jru>»  (i) 

(B-5)  ;  (A-5)  I  juJI  :  cj~'~Li 

i  <LulU  i  ais~>\ 

A+B-10  =  l  $ 

10  jjuJL 

10  x  (A+B-10)  : dilj-juJ !  aj9j 


L«Vl « 


<_jj_uaJI  of.  (jr^jLj  £-<a^>.l 
AxB  ^U.>i  Ijlaj 

1 0  (jjo  jjSi  Bj  A  j-a  JS  j^So  (j+>'  00 

B-10  ‘.A- 10  : JlJI  : I 

4_uitll  c  aij~i  I 

A+B-20  L^c. 

10  jjulILi 

10  x  (A  +  B  -  20)  1 

4_uTlII  ^-ll  1  r->V  1  I _ <  A I 

(A  -  10)  x  (B  -10)  :  jJt 
(A  B)  -  10A  -  10B  +  100  I  JlAj 

(-j^  <A II  or,  (jyj>oLi  £-4->.l 
^^.c_>Js  I  IjlA  100  c  a  jA  I 

:  ^jUuj  I 

10  x  (A  +  B  -  20)+(AB  -  10B  +  100)  +  100 

13x14=182  A  x  B  <jLs  I  J&aj 


^ xblO  4_j_4jjl 2)^  i(l3  x  14;  7  x  9)  (jVIAU 

L^jLb  (-iU2  £_4J  .CjI  i  ng^fcJ  SjLjjJl  JuLC.  1  gK  Ml  Js-ULJ  VI  J  4  K  UI  t 


I  JlC.  V I  L_u_4  l_$j  uLalt  (i  jlj  0_j I  4_dJj2i2J I  i^£-  L-*J I j  V llLo 

^Jl2j  t^uiL Lla  ^_lc.  j-3e_j  ^JL*j  La  LlILc  4_^j^laJI  I 
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±±sd\ 


jj-A—ilj-b  ^ I Li  ^J^L-u-c  L^j  ^J-^cj  c-<_iL£  4_Sjj_LaJ!  tjrlc.  VliLo 

♦  3j)Io tkJI  jIj  3 j_L*_>J I 


^1  jlc.VI  £)-£■  j-l-ljClJ I  ^^?ej  j)L£  (j-\_LcuJI  l^W!  cjLLc  JMJw 
(^_I1_L>^_4-j  Cj^—c  L^_i  Lb  i  4_i I  _}  I  J^c.  I  ^  I'vj  .  L^3j  Li^  ^b  ^jj-tTo]  I  (J-j-S 
4x. (jib  1 4_pt_jjL(J  I  4_p*l_LJl  ^j_4j  .  jjIaUil  (Jj>J^_4  j^a  l_al_a_3  (j-CLallbe.^ 
4-Lu-cgaJl  jl  4-jj, jl  4_ji_jl_iJ I  jl  JlC.VI  (Jj_a  t4_>^USLU  ^1  JlC.VI  (j-a  «4_ajL3lLa)) 
4_c.j_a_?e_a  Ll>j_usLc.  j!  L^JLu-u  4_u_u j JlI^JI  j!  4_jj La jjJ I  jl  4_uL^_i]I  jl 
(^JlLuj  .  i^£y>-  f  (^psI^-cV  jl  4  <-ojl  3aU  j)jjjL*JI  ^j-uLlI  I  l^la»~  <  <n  jl£^  «  4_u  I  JlJ  )) 

(JLi_4  < _ <_jJ  l— oj  I  L^jlIL<-u  Lj  i * _ j j-TcSLa  j.  j  c.  » _ j ^_L_u  Lj  _}  I  Jlc.  >U  ^ j_a^J  1  I 

di I -L>» l_3  ^ I  t  La^IuXjlj  » Llco V I  (^Jl  d^Lcu^M  4_i-\  <  ii j>sJ I  djI^Liio^l 

<— SytLL&J  j\  4(J-OjJI  (JJ-S  ji  ^ ic.  CjLa  jL*_l  j!  Jlitlu-uLj 

^a]l  SjjljJI  CjVL>J I  ^bj  .  jj^>JI  jl  i_bl  Ju-^Vl  j^a  jl  tC-ilj x^a->JI  <j_a 

0Jl&  JlC.I»  (jib  OJutU  4_ajlj  di^L?e_<_u  (jjj^L*JI  (j_uL<JI  1  ^ j4  j)L£ 

4_bl_Lbl  (^^-J SE_J  (jl_£  La-L£b  i4-t-U-3j  ^LO^rJl  Lka-^jJ  I  (_-rL^  J-U-Uj  SjLc.  d<_il^ 

(jl_^  1 1  JulJLI  SJljJljv  ^bLbsl  (J_il_3_a  C_il_u-^_>iJ I  (j-o  (j^l  3l  i.o'v 

♦  <_1 3-^1  <-_jL_u_>Jl  ^yjj  yujJ>-  0)]  1.1^1  ^  j!  4  lo  3  3  4bl_L^I 

J)jj_i  j!jl^.V!  «  4_i LlS" »  «  4_j_j I  Jl_lJ I  »  4_3jj_LaJ!  oJ \Jt  tjric.  Jlj^.  JLl^j 

-ibj  .  1  ^  J  1  f -  fM3L_J  ^JLlJ  dx_ll_^  L- Jm  UI  4J1  {_yC>  4  ijr£t J  tC_lL_u_>J  I  ^  /^lC. 

CxjI£j  t (j’A— Lt-uJ  1  i_bVT  (Jl jio  (jAj>.^l_3JI  Cj l_JL^3_?e_4  (J7^  I 

(^^b  J  4»"n  «n  d«_il^  l^l  (_^b>-  4-uj-ilb  JjIjj  L$j|  4JjjJ!  J-l3  (J-^Lju 

i  1828  ^l-^-  ^  <~>ic.  j_i!jJ!  j)j-3J!  ^j_^  I^Jli^  .  1  ^  <  mi  i  4i^jJ!  <  <<  i 

j)-c  L^jI  i  1  lo  ^y-b  0Jl_&  (J-^-»— i-t-gj  t  jLld  1 4_iJ LL^j^-lI !  4jlj^>JI  O-i l£" 

.Jjjj .  i—x-il^  i^i  1  I  a  jLlLcul  CjVI  j^ijI£~  (jA-tla!  j-^-U  I^j-Lajfcj  d<_il£j  C-Lil^  ^11 

^£l  4_C.^J_<5  ^  ts~\  *  \  I  0J-&  !^yA  4_^3t_ib>  4_4J^  3  3  i^HaJJI  Ijufc  yc. 

(J  jL>.j  .  L$b yxy  l-^-L«  (j-saLtlJ!  I  834  ^l-^-  (jr^J  *  tj^L*^  LT^  4-ubt 

jnlowjJ  Turner  j-jj-xj  ^_<_uj)  .  L^LalSL  jUj_JI  ^Lua  objJl^l  4_jJU_*JI  oj-& 
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.lAaJI  6aI 


Ui  <  <i  i  !jj_cj  ^  is~i* H  oJJt>  ^ i^.  CjLs^LjlJI  lj^3 

(_)-oL^_iiuV!  i_^^Ljj>-Lj  Cj_iI^  cjLo^LjlII  JlSL^T  ^jl  jj  &J-& 

ij)s~i  7r  Mill  4_jj_A>  JljJu>o  I  Juh  c_£Jl^JI  (jl£j  .^^jjJ  t^y  is~\*W  Qj)!^ 

.1_£^L>iJI  CjVL>-  (J1  jU^ jj  jl  SjJjLd^  ijru^xl\  (J-^JlL-uJ  (^jJI 


1 

2 

3 

4 

5 

6 

7 

8 


UI>»tI.I.M,.l.V.:l 


2  x  10000  £ 


100  £ 


®&Rifi&3£X3  5W3ZBHHWW^<>OCrefJ.® 

2  score  £ 


lOx  1£ 


17  s 


11  d 


4  1/2  score  £ 


16  1/2  £ 


100  £+  16  £ 
+  9  s  +  8d 


(20  + 61/2)  £ 
3s  4d 


^Jl  3jLi>U  4  a  1  ~i  i 

ijj-Lc.  JjJ  « Qj  Mitll»  tjuil  (Jj.t  <  <i  *4_jl 

4_!  I  jJ  I  «  Sj-cujlI  I  »  ^c. 


siLuiVl 

*'  L^iiJ 


SI 


tl  0  J_£>  Jiiitj  jJu  .£rlll!  oLjjL>.  jl 

(j-t-i  lLsLjj  £)lj  t4-jji  « ."( a  jljLC.1  L4]  (jl  L>^-^  4  1"  Tn-t  1  «:L_tIoVl 

.  LoI_4-j  Lh^ j_a  L^J!  j-j-Jiu  ^lll  Vlj  jjl*J! 


J_4_*Iujjj  .Boethius  (((J^j-jj^jd  4-aJJJ.  Consolation  of  Philosophy  «4  a  <  .1  Hall  (jl^Lu»  <_jL£  ^  ^<u-uj 

i_iL.u-a- 1 1  JlC.  ^ (_y3)  I  ^LjSjVl  (j Lia-J I  .  ..ijAtl 

3^£LnJI^  .  I  j  3j  9j  27j  I  ,2,4.8  <  <'-*>  '<  &  (jllLtlllili-a  c_ ijj  Jl».jjj  - « ■  U> j  t->  1 1  ^lcw 

4_a_j_fl_>JI  !j_xl£  _L_u>o  V  Juib  I  ClUJ  I  t '  ^ ^  '  ^_<_o^_l!  I_LA  (jl  ^  _Lu  I 
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^^aJI  6jjJ 


J-  $  C.  JJljlJI  £j\  I  jl  VI  t(j J  i^>j  V  Ij-al  I  JlA  J-Lu  jii) 

(j I  i  4_u_u  I  00  4_i  JlI^-3  .  4j jjzc-ljj  <Lu!h  4J  L^j  L_Lz>  L^s_-a  I  Jl>-  c_<j j_3 

4  x^a-Lia^J.1  J)jl  < Uj  CxlJI  4  i i ^ ■■». 1 1  S  < ||  (jjJjjLtXI 

0  JlA  Ji j)  <  1 1  1^^.  i  i  C.  I  I  yj-u  $.^j-uj  yc~  U^-  Lj  I  4  O^-J^  I  £  1^-t^tJ 

(.  4  a  1"  -^t-4  jj lu  (j-CLa ^  jJ  (jL^j  U_iil  Q ^  < J  I .  lIUj  £>£■  4_aJHit_« 

^y— iJj  II  (j^£-  CoL^  ^y_ILll  cd±£  l  4  Io  j  <  >  i  1 1 1  Cj^L?e-<-uJI  C-<_il^ 

.3jL?cIlJlj  4_jjl_*JI  3l_pJI  e-JLLa-a  ^  lo  »  a 


Arabic  Egyptian  Baybylonian  Mayan  Chinese  Greek  Rom 


1 

1 

I 

- 

1 

2 

11 

If 
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1 

11 

3 

4 

III 

it  t 

•m 

1 

111 

III! 

IM 

mi 

mu 
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S 

c 

N 

V 
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Hi 
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VI 

7 

til 

llll 
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llll 
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VII 

8 
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VIII 

9 

ttttt 
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e 

IX 

10 
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n 
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26 
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A 

if 

XXVI 
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X 
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Hi 
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7 

I 

ri“3HSK  '»<»«JS5  =  r  moi»v» 

=  5 


j_L^  i4jjJ  ^U.  CjI jLualil  ^J-use-t-oT^  I  <— f^l  JufcVI  ^jSL! 

Ijj-LaJ  4j^TiSLa  Ijl  JlC.T  c  .  <  1  toTi  C-ul^-b  t  c_tJ  Ij,  /A  1 1  JljJu>oj  (j-t.)!  j_dJI  {_y-u  j\ 
i  tt7n\  Cj  Jl>.  i  Cj  Ljl^IL^sJ,  I  ♦  L^JI  j.  lo  <  1 1  y  jJ  4  alo  *  II  yc.  j-uuj 

t-iLUjij  4 j  1  o r.  y^ !j_c. V  cjLjL_u_>J I  y j-L^-Cu-uj  IjjL£  ^jJI  ^j-ulJJI  $.Vji  y^ 


AAaJI 


.  4_!j  jJ  Ij  >Jjuj  _}1jlC.V1  (jj_<j  JiitlL-uJ  \jj[£  ^jjjJI 

- Ij  i4_iitJJ!  £_G->»-t  1  3^-0* Vt  4_C.>$j>i_L  1  C-<-3s-u^i  Jlju 


.  4_<_u  jLL^  t 4_i-^1_>.  1_}1  Jic.  1  L^ILd  Jiitlu-ul  4j><£JLI  _}1  JlC.  Vl 

i  Lcjj  ijl)  4^j».1 >1,1  CjIjlJ  Ju9j  .  L^jI  j  4_$JV1  ^<5  L^jLj  ^-£-^1  iCjL^LSliJI 


(J >L>  I  l_L«j  Cj><G-<-u  Ij  i  JlJ_*_1  j  JlJL«  (j-dc.  >4->Js  I  £jG  Lfc  (^-U  (4_oi£  LU 1 
^  ^  -  L^J  3j_j_4_4  ^1  Jl^.VI  £  Jl_A  C-<-jL^  4  ajlo  » 11  CjIjI  Ga_>Jl  j  l>Gu-u  1 

(jljJju  Boethius  ((^j_oj_Gj_j»  1  ^  ^  <  «j  >  <~ic.  £_j1>J1  ^^yJl  jjju  4-Iaj)  I^i -^-4 

4_*_aj  1>j>-Lj  t « Cj  1_j_Gd Ljj  ^JLLc,))  juj  >  jg  <"i  ^u-uj  4_G  t«4  <  nlflll  (jl >L_u» 
L$_Aj  t4_<_u  Jk_2JLl  ^Ijl^I  4 jlaj  Lj>£.LLj^  j_<_uLt3 J  <5.i1jL*_4 

.  ^1  JlC.^1  4_^Jl  1  gjlf.  i_3>Gi j  4  i  „qlLa 


<J_l£  £jA  LaLLi  ^_4»I1  1  JJb  jJ^Lj  (J 1  (j-4 

LLuTo  ^Ij  t^LVl  0-LA  ^>3  Cr^  ‘L^J^  Lh0  L«  4_j  T  .  c_iLiSUl  I>9  £b° 

.  1  ^  j  Jl  j-aj-j  4_GLlL!1  ^>a  jl  Lf\-jJ,l  Luj _c 

.  Jjju  JlJv.  ^J1  jLv  Lctl.  1  ((^jj^LsoVl ))  1  Jufc  ^^yJ]  j  to  n 

C*  1  to  4->j-TtSm  jl  JlC.^U  « 4-jj-iieil}  1 »  j!  4«S  JuLjlU  »  4_Ja_)Vl  O-il^  U> 
1»ZL^  (ji-^  i^jLdjJl  £yc  ^Lj^Is  L»Oj  4_j_« >jJ I  CjLiL_u_>iJ I  4-L^-G-<-u-<a  ^_lC. 

1  ^j\  4JU.  <  (I  <a  ^y^>J-3LJ  ^  1  t  4-lL^jlJI  3l_J_>J  I  ^j-C.  1  JlJ-*-3  l_^_(_4 

^j^Lj  t4x.^l_iJlj  ^jLa-iJl  cjIjjI  ^LL»JI  cjIjj!  ^  ♦  ^iGjtJl  ^J] 

cj^UgJI  ^J!  l_«  jjGj  (^-tojl >11  0l_L*_4_>)  ^LGJLj  ^Jju  1  jGG.l-u  1 

4  » j  i  Io  11  4^jL>J1  cjI_oI£U1  (jJ>L_u  (J>>-  jj  Ju  Ld  LlILc.  (_^]1  4_uLt-oJGJl 
^ _£  (_>i  1  j»>IL^  .  l_^£l  J_aIj 

^yA  cl<jI^  oL»_G->lI  ^^LGl  ^jGlIl  c.J-3>c>  5jl c.  4jjL*J1  SLpJl 

1  j  1  Ga  tkJ  1  ^  lo  r.  i  >\_i .  j)  IAJ 1  j  3j  UgJ  1  j  4_<j ^£L>J  l£^ .  T  £*  1>j 

.  UJG  ^JL*J1 

j>«>Jl  Lt5^3  CjLiL_u_>J  1  JU-  (jr^  .  4_c.^_t_uJ  4J  Lt-ul  1  4-cLu^ 

Cj_iL^  \ _ <5_JL^L^  IJlSLAJ  .  3  jGjJsl  j»jJ1  iy-A  V  L^G-t-u  1  t  dT  4  Ioj  ni  ill  4jJJlG1 

♦  3 J  c  *  a  4_uL_uJ>»  JL^lT  g. !>>.'^  1_>Lj1jI^  doljjl  <  dll))  4j>t^J,l  ^1JlC.V1 

i4jjL5e_J^l  (yA  L-£>  JyS>-  ^1  JuU_*_uJ  ^1  _}!  JlC.V1  ^jl_£  4  Ijj)  LaJ  1  Cj  Ll  L_u_^C_U  J 
ijr_L*_j  ^liJl)  mille  4_GL^  cjLGL^  ^j-41  (_)■  ^jfclu-uJ  CT^1  J' 


±±sd\  6jjJ 


JUJ!  L^  4-<-u-<-u Ji. 1  Llilj  jI  t(«  Lii I »  4_j_Llj^LIL 

^JLa-JiIu-uVI  4j^j j-j£.  t3jL?ej>J!  tjri£.  4_tiuj_dJ_U  4j ^  jl  JlcVI 

jl  4CjLJl£JI 

1  ^  j  1  r.  4-jj-TcSLll  3jLt!  4_LI j)  <~if.  CjLa^Lc.  1  ^  < j  i  jl  t  Ljaju  1  ^  i 

JjJlj>JI  3jj  (jr^-  <-^La-  U  ill  jf 

4_uj_*J  I  4_u_dJ  JlI^J  I  J I  JlC.  V I  ^  Haj  4  jl/^4  I  C^-tTu  4j  I  .  4_Ll2_lI  I  oJ-&  L_uJ  I 
.  3jJ_45_*_I,  I  ^LVl  <?Ju4>  J-^JLU  dj  (jjJI 
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2 


(j\jk (J-J-3  ^j-c  4_j£jj_cV1  SjLaJI  ^Lll>.  I  (J-l3 

4_c. j-c-^-c  500  L^lLa a j 

CjLc. j-c^-e-C  1  ^  *n  t  V I  ^jlSlt-uJi  £ya  4_dlHis_c 

c-ljI^  Lfcj-ic.  cj!  jL>ol 

CjLjlLI  I  £-jJj  <jl£j  ♦  1-4-4 1  1-AJlC.  Clx_pe_j  ^-i^LI  I  ^j_c 

JlI^J!  jI  ^  * < << 1  j  juJLZlIlj 

Q^.t£Ljj->a  Vi  L$-Lc  .  La_i_<jT  jl 

£ri_C->*  1  LJLv  4_4JJ  .(JjjisS  l_$J jl_i  4Jl_cu_C 

J5)^_tlu  Bering  (liLlj^_u)  JpLjJa-c  1j^Lo*1 
^jl_jJL>JI  ^  »  11  i_riJ5  Lc-jjj  4 L^-uT 

.  (4_u_u  10,000  ju_a)  ^_p»Vl 
4-iSLjj-x  Vi  4j JlI^JI  CjLc.j_^j>J,1  (jl-3  t^Lc.  4j>.^j j 
(jj_tJjjjVl  cUJL*Ji  4_ua-<-uj  ^jJl  ^ jTu-ui,  1  t~<  llo 

1  j_jL£  ^  ^  ri  i^\  :  J_j  J_j>J1  (^  J— JL>J1  j.  is\  »  II  <jVI 

J  ♦  <J J)  ^  <^l  I,  1 J  ^  M ^1  1  1  1  ^ 1  (j J-*-Lua J 

4_i5Lol  VI  4j Jl^hI.1  5jl  JuJl  4JL>-^_c  lj)jjl_5elij 

^Ll  (^jJl  Incas  (L£_jVi)  <-. < »  jl  ^jJ  <jl£j  . 
^jjJ  ^)SLI  t  jlL»_4  ^  2-lLs  jj_uJ! 

iiJ  j  mi  *\  U  ^y. 3  Aztecs  (l£1— LjjVl)  1— cl  .  4-jj-Ti^-c  4_iJ 
(jV  is>h  )a  (j Ln-Ju  Lc-Aj  o^^i  cr^  Maya  (LUi)j 


^J-U  1 _ i _ U  I  1  ^  3  y  I  n  .l\  I  $  ^jJI)) 

((5 Ju->JI  *LuIlVI  ^-L3JV 
^IiLa  tjjjuM  j_uljj^> 

^yjl  «  ail 
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AA*JI 


.  jj_toaJLi  4jLtSU1  ^yA  SjjisalLa  3jLl3jv  i  a  g  <  /a  ^jJ  4  LaLa_s 

j_a  iLULlj  L£oVlj  Lil-Uj  VI  4  4jMI]|  C-J JJt-ilojl  4? -LA  lJs-L&J  (J  jua£  \  (j^£Lj 

4_l3  (^jJI  j.  1^1  *  II  Cj-L>.  i  j_Aj  j.  i<~i  *  II  ^]\  (jj-^alLu  ^4-il 

^Loj  ^y<ui  xa  ^  I L*_u^>.  VI  4  LjjjjI  ^  Mycenaens  (<jj)j*j  <  nil) 

.  LujJu  Jl».1 j 

i4_xjj_L>Jlj  ^  Io  <  «ijJI  L^oj-al  ^£  4  4>ifl  ^I^_aVIj  JoLjlXI  a  LctTu-u  La j 
4j  J-L4I I  HUUI  4>JlA  jl3l  (jLb  1 4-J Lo-jJ I  l£oj_aI  {^£1  4_j_i_*_tlJI  JoJUlII 

1£LjVIj  cii-ujVl  -ll3  ^jLu-uVI  L^jI  ^yUl  4_tc. I  SjLjVL^  . SjjLj  4_jSLjj_45VI 

*  J.  „  iS  Jf 

(j-L-i l-L^s  V I  (j l5L<-uJ  I  l^hp*  I  (^2 Li  I  4_jjj^_j>J  I  ^ ^j-u  l_4_u  I  ju  V  LUIj 

HI  ]r\  )  ^-laJLS  (ji— j VI  J)j_L^JI  HLoj  (jH  4iiJJIi  .  4_J La_iuJ I  l£o^_«V 
.^uLjlJI  4-3j-*-aj  4_ul  JuJI  <  o^J  I  l^*4-J  4  ^^-t!u_iJ  I  ^-A  3  <11  4_>*^1  C)~^  Lau-oI^ 
V j_t-o J ^  4LiiujVlj  ISLjVI-I  4jjJuJI  Cj Lc. Lj  !jJ)j-4  4 4-J H-jJ I  l£oj_aI  i^£ 
(J  4^  4?  II  I  Jl_A  (juijJioj  .  LoLLI  Jo  l  1 4? I  Jrt» XI  jl  JlC.VI  aLI^jj  jj_toaJ1  4jlJ  ^yJI 
cL^Vl  ^<U_AmL  H  ^L^ILaI  ^_43  44_^Lj^_43VI  4jJl1^JI  H liailll  JaHJI  ^jJJ 
^HII  (J 4.^>4?ll  .  HjVI  JjLH  JlIc.  1  / j I j  t^uj 3~  11  j  jjlaII  4_jJ La_tiii] I 

iJT£  4J  ^43  (ja  jJL i£j  4 J_*_U  ^4*4.2  jJI  LjUI  JjLloJ 

.  4_ujijj  V I  3j  L^J  I 


JUnJV  4 yS  f 

3 jl_^_j_II  cjLjV 3~IIj  Ijl^  LjJH  ^yiJI  4^^LlII 

3ju  JlC.  4_lLl£  CjLc. j_^j?c_43  ^Jl  I ^j-A  3 1"  lo  «  ojJI 

Juu^d  Cr^-  4jjJo  CjLi j_<a_>i_l  I  4? -LA  C-ul£j  .  4_3iHie-o  CjLjlI 

.  4_j_tiul_ll  4jLc.jj  4^.ljjJI  ^4_4-i2JU  4 t-il L^-t-u V I j  CjLjI ^_j_>JI 

ts~!  ^l  (jl  ^j-45  ^UljJl  IJ-A)  .(jl_u_uVl  14-lL>»  (jl  !^1\  (JjifcJJ 

{j L«-U-J V I  J J  J_l_£  l_dJ3j  lLII_LA  JJ-LaJj  4-jJl— ^-JuJI  {_yi 5  <dusi 

3 1  _b  T  L-j  l~4>-  I  C-<_i  H  I  I  4  lo  1  <1 1 ^JJLa  £_j  1  4^  1 1 1  do  l£j  .  ( 1 4;°i 

.Cj^HclC.  (jjj  4_J^-C.  ^jlo^So  Vlo  L^-AJov.1  ^y-C.  Jov.  4j2. j  4  < ^1  <3 

^j_43  Jljlj  L^_j_3  C-4-Lv^I  (c_4_jJIj JlJI)  Cj^HcolJI  SjL^VI  j-L>oj 

*  Cy*  u^-^LoJi  ^^.14X1 
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AAaJIg  Q9_iS_jjjoU  I  AglgJI 


Lai  .  4_Ju_SJI  jLLuaJI  4_$jvj_4a  (j-A_j£Lj_<a^/l  Jj_L^JI  5 Lev  C-<_il^ 

^Lt-<-ujVI  S^SLs  t4  11  1  (j  1  joTn-uj  L1£L^  ^jJI 

4  *  jl  i  Li  II j  4_jj_tiu_JI  cjLoISLII  l9  4(-dJli  o!j  1  J^-uLuJIj 

jl  (j^_jJLjJL>o  (j-jj.  ^  ^  -c  ^j_oLxJ  I  (J3^L  Vjuj  .  4  »j  i  lo  1 1  4j3jI_>JI 

lj^_jseJj  ♦  Bj-La-tLlL  ^  7i"t  1 1  i^J^Ju!h  1j_jL£  ^_$_il-3  4<j\_pjje>o 

O ^  jl  4_j_4_LjlJI  4_£^_*_I,1  Cj'jj)  LaUll  ^JlC.  ^ j_4oj 

4  jIjl^L^LJ  ^1  3js^e>J,l  Cj Lj L<-uee-U  a  L>^  4  Jl*JI  ^^jISLsL 

Jl_>J !  4_Sjj_Lij  jl  LaI  t? «"i  VI  jsjulII  ^1  4^i4^L 1  4_Sjj_L>  ^^jjJ 


1  ^  < f .  4  jl  1 4?  11  oljL>oVI  ^.LLl  4j>* j-ua-l  I  jevJI  C-uL£j 

4^UjL>J, I  4.C. j_^_?e_43  1^j4  _}Ls  ^ylll  CjIjJJ  4Jljl£  .  4  a l"i Tt-^a  4jj-«j  J^-Lu 

^lj>j  ^  1  C.  4— Luua  dlljLluL  4_lC.  j-uli  4 ^ ^ Li 4  ^jJJl  ^JlJlII  jl^i^I  _}Jl£.  ^1 
ie> ^_4_4jJJ!  diLiuJj  _}JlC.  <jl£j  .  4  *  i  1 1  ^i-C.  jl  J^L^I  jl  ^j-^aevJl  jev 
.  I  ^^y.5  <_jjL>JJ  4-11  « (i  J  j.  j  «.1  n  1  ^  »  LLLaj  L^JLua j  CjLflejJI  4>JlA 

4etL_uVl j  ^1  (g  <  mIIj  {jjj\ L^lj!  lJ^_jlL_uj  CjLiujJI  C-el£j 

£^1_ Lj  ^<,-(11^  ^_eajj  L^  4 4jj^_4_4ijlI I  CjI^_l11  CjLa^Lc.  C-<jL^J 

^c_jj L  ^j-c  Cua  C-c^j  ijr^J  ♦  4_4_4_4ev j  <_j j L>i_I I  4evj  t_;ric.  c_j a 
BjjJLa  S^Lc.  -  ^ufcLLe-eo  ^evLaev  ^jjJLa-^tJ  Q^jjL>J,I  4(JjL_3JI  ju 
jj>45^1  4? -LA  ♦  Q^J  1 11  ^J-iL-e^Jl  ^j_4a  l_Aj_<aJL*J  L^_J 


L  ‘L> 


1 4?  <  11 


cL-  ^  ^IjLi  jl  -j  LJIjeua  ^ Ju-sc-U  ^ ^_jJ I  ^J-4-J  La  ^^j-oL-uI 

.  4-ja-ev  ^^y^  4lua-L>.  <Jj-L  jl  c_jjje>JI  ^j-4,4e>Jl  4j^L)  jl  4^ji_<_u  ^y-as>- 
L^H^vlj  ^ I  j^oVl  Jl^L.1  ^j_4a  4?Jl^J  ^Jl*JI  tJ_e?e-4-4jj 


.LdlJuT  jJjLlSJI 

J.  7  C.  I  d<— <-u— 1-1  ^^>-1  C  !^£!  ^J-^lL-oJ  Cj_iI^  4_$_)L2u_4  j^_4j  4_*iJJ 

^jLujvJi <Lsr  4?  i^aJI  0jufc  4-LuX  1  Lie.  j_*aj?e_4 j  .  O  Lu_u  l_U  1  oJJb 

4_*_}jl  JjJLv  4  x^a-jl  7  1  l_4  Jl_S_«  Ltlsj-e.  1  g  ^  <  a  1  Jofc 

.  ^1/ Lj^it-a  25 j  4_^Jl1_lj  4j^1_jj  Ju>Jj  ^j_o j_aL>.)  CjLI 


Ojibway  (^-J^— t-J^j I)  4  1  j  I  St  Lajj?e_<k  4_j_)Lljl  4JL_ujJI  Lai 

(J I  j-JjL*_U  (^jl)  (j^-U  •  SioUX  (^j-u^j-u-u)  ^V-Le_4 

(Jjj  L^1  i>>  7  (jjj. 7} 3C-U  (LLL)  ,  M<nf  j_jjL*_U  £) Ij  4  jJ_*JI  ^p^jl  (jr^- 

. « 4_j JlI^J I  4_fljj_LaJI»  t  Jl-p> j 


o 

o 

o 

o 


o 

o 

o 

o 


o  o 
o  o 
o  © 
o  © 


(J Lg-ftTu-u L  (jjjJu  IjjL^  (j^-uLuaVl  4JU^JI  ^jl5L<-u  I  4_i^^L>JIj 

c_.<_Luj>J '  ^Io 4  (Jlla  JljlII  cLulJ  (jj_a Jiitlu-uJ  IjjL^  L^  <^L^i 

Jljlj  dj^l_>JI  »  j  t^j^>  j  j VI  (J^  <-LL5j  t cj L_i-^_>iJ I j 

^ I  jJ^j-ljj I  4_La  I j_$Jju  L^  4  JmJI  SJuJl^.  ^ ^  «a  1  e.  ^  jJ!  j-&j)  4J 

4j^_£Lj  (j J-L?C,<-UJ  I JJ  ISj  4  (  LJ  I  JJ^_4_4J_4  (J  L<^>Tl<-U  I J  ^4.0-^  I  C_J (i_J_t->lJ  I 


flO 


i Black- foot  cj ^£i  4_L_l£  (JiLa  i ^ LlL_l3  jI  4JLu-3  dul£j  * J^t_j  p_&lL£. 

p_I  4j  1  JoJ  .  JlJlU  (jl^-I  Vl  4_jjb_5t_4  Oj-XJUUZS  Jul£.  J  yA  4_H j-4  3 1  J  I 
.  L^-iLl  La  jl  CliLu-^_>iJl  jl  ^^Iij Jl3*JL  Jl*J1  jjLselu  4  j  1  <;  f ■  ^V  Ju>* jj 

pjgfla  c_*jJl$j  J_ptILcu_I,  I  yA  Jjlj*.  oIji^VI  ^JJ  ji  3"<4  VH 

j)_a  J^uJ  I  £_jLual  JJlC.)  20  ^-^?e-U  LalV-*a  CaljLgll  ^jHu±a  <jl£j  .  JJljlII 

^j.  lo  II  3^_SLs  c_i Ll-u_<-u I  4JL*^JJ  oJJt  < *  <  *  <<MI  ^yA  jJsj  .(^\_4Jl3JIj 

[jj  1  C.  (_J_jJ  J  Ju>» j_j  V  ll  -  Ilil  4  a  <  (i  3  llj  c-j j.  t^i  II  .  ^Lls  Jui£.Vl 

i\  £yj&  4Jj9  U4^jU_jJ  1  Ag^j-au  Ujj_3  -  La_AJ)jj>-j 


<  3lo jj  4j1^  4  L^L-j  4-4-o-u^J I  JiL-JJ  *  1 1  4^>J 

^sL>-  4_>» J_3  CjLLLcuJ  4jUjI  4_<4JJ  .  J_4^j  J-3C-J  IgAg^J  4_3_J_3j>lJ  I  C  3  AiK  I 

4  (L^_L«  4_jj  Ju*_U  4_iuaLiw)  j j  3  <  11  jISLjI  :  J  Jl*J!  jac,  lo"i  4_<a_<_uL>-  C-uL^" 
tHj  V-SLAI  I  lUj  J 1  J_3^  .  (^J_u  1^-1 1^  j)  l_ji^  V 1  (_J  Luuu-u  Ij  4  I  ^_4J  Ll3^  4  p_) J)3  d  I 
4_3J_j_>L.  1  jJjJL>JI  jj-t-j  ol^>L*JI j  cj LL Liill I  ^juk  cjjju  I  4_ojl*J1 
1  xia-jl  (J_j  4t .  <  «  d^r  4  3  /-^  4-~  1,  I  Cj  L  L_u_>J  I  (JLs_4a  V  pJuij  ^J!  4  a  U 

.  1  4^-  4  3 j4  jJ I 

^ Lull  i^\  ji)  4_u JljlXI  j)j)3  <11  ljLI  4 4-J La-1'J I 

(la*.  JlJI  ^Ll»_4  VI)  j a~t  1  Ij  (4  /lijl  3^11  4-L-4-U ^  tJ-<a-»TL4-4ij 
.  c  ULelll  I  Ji^J  (J*l.l l.lju  1  iiaj  1  Ll^  4 c-iu-a-^ j  JJljlI]  4  3 1 1 1  4JLtlI  (j^Lcu-u^J I 
^  1  c.  4 4_<i_j  ^-I  4ll  ^il  Jk)  <^11  -LJ-L<iiil  (.  ULtHil  c_ <-1-4 -u  Jjjuj 

^JLc.  1  4 .^L^LlI  j_Jl11I  4_ual_aJ  ^V  I  c_ sVT  i^JuA 

j-l-JuI]  4_u_uL_4jV1  3j_3JI  4  Malinowski  ^ySL4-4i£j-uJLa  4_i^L3iLl!  Lp^^Jjj^pjV! 

p  j  3  U  3^_£l43J  SJuJl^.  L^_l3  C  klxj  {jy=>jJu  4_yaLd£  I  4^1_3j  ^yA  jJ yu 

&J-&  Ji_43j  .  3Jl_jJ^.  ^LajLj  I4II  pj  3 II  ^.Lj>»I  Juju  L^jI  j  I  4  4_3jL_4jJI 

^^^-45!^] I  uLLUJIj  4-£j_»_l I  ^-^jl  l£jju-i±a  yA  3jLc.  (jj^u  4_uaLtl£ VI  4^UiJI 
iyc.  IjjL  Ijjjui  dJLujVlj  LLUj  ISLVI  (JjL^  Jilajj)  . 4j^ U 311  4^l_3i]l  iyA 

CjVL>JI  4>  J—A  q-A  ^  ?r  tkJI  jljul  t  ,  <(4j-uJLa  JlC.1  ^ki 

.  (dJilLioj  C-4_jL^  ^Ul  4^Ui]l  yA  4_ul  Jlj  dul^  3 Jjl ^Jl  4^1_3i]l  (ji  ^i-C. 


-i-XaJI 


I  3  <  1 I  1  ( ii  I  -  3  J_J  J_>iJ  1  Oj  Lj  1  3~~<  1 1  J J_l^J  I  I  J_&  ^J3  J_£L  L.UJJ 

i  1  ^ » j  ^  -v  2jui>j  .  (cjL^LBiiJ!  (j-tj  Jj>LJlU  lL^jL-uj  ^^^3) 

£)  I  J-LC-  C-ul£^  t^-UJuJ  I  CjI  jJ J_4  ^  lo  *  A  ^yC. 

.  L^JL-03 

.  3^_jj u-03  ^J]  4  <  <i  31  t  J3  3 1 ll£ 

i— £ LcoTl^ V \  j_&  jju-4  jJ!  ^\jLa  ^ I  jiitTu-u  1  (jl£Lcl j 

i_9 Lcuii^ V ! j  ♦  ^<uj) 3" II  ^1  ^jji.1  (j^jj-LaJ!  (J3VI 

Cj Lc. j-3— >ii. I  CjL£jo>*  4_<_uIjJlj  L&JljJo>i3  4  j  »  j  t  to  1 1  Cjlji^j  y I 

♦  3^-A^JI  (L^-Jjj)  ya  3llj  ^.u-^-tllJl  4_i-^lie_jj  l 4j j U-t-oJ  1  4_u3j_?e_<JI 

3j-uui.l  t^LuU  4iUI  di Ij-laTJ I 3  tjL^UI j  <— o-sLju  3I 

.  1  ^  3  4 j  1_ljL_ljv  l— J3I3— 13  ^  to  !m  CjTIc]l  ^.louluVI  (jyJb  i3Lo>iJl  4 <■  3  tol  I 

^jll!  1  g-LjiTiJ  1  l-x-cscTl!  4^1]  4j>-L>JI  -  i^yj^  ^L3jI  1  xiajl  Jl<-uj>J1  CjL>-L>Jj 
c_ o  Jl^j  3  is~i"n  ^_j ^33  j-5e_J  ^  Jl33J!j  -  4_u_u_L>J!  CjI  ,1U3U  3  I  ^1  *  to II  ^\ 

1  \  £  (  a  (J jua£  1  CjIjlj^^j  1  ^  < C.  4_l3sL»IL<_uVIj  4  3j4  jJI  ^_l£.  CjL_uLj_3J! 

j  jl_JJL>3  yjQ  ^  Jo  (4^j^_*-c  4jjL^-<-u  aIjo*.  I  £330  ^JlLc)  ^C.  J-l3d 3-0  jLl*_4  ^1 

C_1 J-*-tTo  £)So  .  J_^l3J  I  Ijufc  ^yC,  ^Jl3j  t(^Lii_4  C_<JuJI  jl  l^) 

l—i LJU>*yjQ  Lol  1  1^}  t«  1_l3_l3j>-  ))  L40 J_33  ^0>0 1  tyA  4-uljiaJl  4-J L^-cuJ  I 
Jjj-Q  (j  »ij 33  4-ua-Lc.  4_*_u-oj  4  j»j  ilo 1 1  Cj J I J-5tlI  4jjj  jJ I  4  » j  1  lo  1 1  Jo_ijo  1 
L^Lj^-al  ljT^  L$J-*  ^  J  1  I  33  <  II  4  <jj  jl J^5e_J  ^-lLoJ  I  J_u3j|  £yQ 

^  1  c.  L^j^oua  ♦  4-lL^jlJI  J5JL  B^SLua  Cj  1  L^-tiuJ  1 

«— SjjuJ  jl  1  <a  <  11"^  (JJLLa  (3^3  *3 Jo>.j  4oI 

1  j3La  4_Ll.l3  J Ij-4  I  JlC.  1  ^ j4  3jo.lj  4JLv  I  JlC.  L^_l4  tJLu  3 1  l—^Ljlj 

s«  S*  * 

o'  *— O^  J  4_?t_uj  Jo>Jj  c-LHuiu 

4_j T  3!  (CjI j-Lt-uJIj  J3  ^  «3ill 3  ^ojL_uVI  0“^^  4jjLl»_4  CjI  J0.3 
(^jl3_lo  jjir  ^ 3_jJI_4  . ^L^jJl 3  Jol_cL_JI  (JlLc  3_*_<-oI  cj!ju>*3  ^J]  1  ^ « « 33 
Oi  J-^  1 >° J>^  o'  o-°  o"a|i:'"  3i>^y 

!jl_A  4_4J  •  Lsjij-*-*  1j-*l  J— 

.J5UI 

43jLj  CjI  J0-3  jl_5eol  4o>. lot_i  £>5S*3  L^_jJ^  4-cu-ulI.I  3l_j_>J !  !  3J0J3 


fl2 


QD.'.^.:jnl  1 1  ^9^JI 


u  Cj_iI^  .JliUI  .^_j!a_uJI  jj5c_j  Cjlj_La_>JI  BLitjV 

♦  (J  4-Slu-aXl  Cj  Li_<_u  Lti,  I  (-ufcQil  ^  A*a  »  J1  ^3^  Cj  Lc. I 

1  ls~)  C.  1_B.Jl_>0  Ca_)L^  ^_J  JlJLJ  1  4 -Of.  JlJU  ^ jjjJLl  BJiJlJIb 

-  C-cjlS”  CjLc. (J^>»  JJ  ♦  cy  ^  <jr^ Cr^!  ^^3^ 

4_L-Lcj^^  o! C-<--ll£j  .  L_Jli_kJ !  ^ lc.  ^yujJ^C^  ^Lj^I  ^A*J  -  I  Jl^J 

s-ijj-uj  i^'\  (j  \  c.  ^3  ^1  lo  i  (jJLui  ^>^3  ^d-B  :4JjLc_4  4_Bjj_Laj  Jlju 

cjbL>.  ^j-c.  ^}KU  auu  1  J^-La-II  ^ Jljv I  d<_jl£j  .  j  K B~ ! I  ^ j_<_u 

Cjj  fj -o*  jl  (j^Juc  J  /,V4  ^^B  4_jLi  (JjJLJI  ^^B  jBj 

Bj.  <~if-  JlJLc»jI  « ^  llLtiu  3j)  ^ ^  B^  Mir.  JlJLo)  CjJl>-  Ijafc  ^jl  ‘cr'-*-4 

.«jUb! 


ctJLUl  ^^y-B  4_uj_L>JIj  ^y  lo  <  njJI  L£uj-al  (jy-^i  L5LiVI  C-JL-^j 

^  ^  ^  J  f.j  B  jl—jJLl  I J-cu-<-uI  .  L_J  I  500  ^Lc.  3 J^LJJ  JlJU  J.  t~uC. 

1  ^ j I^i »~  4j>-L_u_«  ^ lc.  4jjjJsd I^_j_4 I  Manco  Capac  (lLILjL^  ^£uL«) 
15L)VI  4jjjJ^!j_i_<5I  C-uL£j  .  Ij_B:IjL£ujj  ^y  1  j  <.Vt  1  ij  Jj-u  JjB 

jJl_B_j  4  B  lo  <  a  3_j jj Vl  3^-^*  (jt^  CllZCO  ( ^iaj3_^)  1  ^"<  4  /^Lc.  ^j-o  ^5L>o 


.  £_i ^3  O L_u_4 

L^l  lo  1  ^_^_jLb  4 4_j^b5Lo  4_*J  ^1  jLBIbI  ^ Lc.j 

4  l^)  <  <1 1 j_j  Cj>L^_uJI  ; lo  B^tB  C^-iL^j  .4_jJI_c.  4_jJI_*_B  15  Bj1b}Uj  t^>\ I 

t_Tl*j  15LjVI  4_»J  ^B  4_<ai^  ^^y-Aj)  j-l-i5LH  <_BJLBjj  .  (Quipo  j-L-i^  ^-o.)Cj  jjj-t-^L!  i 


4-L-nfu-Tv  4  *  j-">  B  1  1  ^  »  n  4Jj_t^j_«  4_BJdit_«  CjI5  O-^  («^JlB^.» 

Jl^£.  L4IA  J^5  L)  4  4  B  1 "  tj  i ji  I  3  ^-lj:;e-^  O 3^  U  ^  0^-4-* J  *  4T<-iTua 

cr^"3  •  ^  (j-4  5j«Bb  ^^yB  j  LJuBjV  I  ^_<_u  1^  j-uS>L!  I  ISj  .  cj  Lb  L_u-o  L^_Lu 

t-uLuJl  ^yB  4_u2jjbI  ^b  Bangala  (^1  ^  u^>  3-*-*-*-° 

((CjIj-jjuJ!  C_jLB^»  (_;rBj  .  3LjB  j!  Vlj-B.  ^JuB  ^  jJ  B  J  Be.  jj jJlBju  j.  nif. 
Jl_LA>Jl_j  jLIj  44_4-sJl5_1I  1/-\W  iJyB  IjJu-^  {jJ Jl1]|  « <Jl1— LioBj 

c-aj!^  H  ^^yjuaL^  ^jl  ^jJjlXI  ^iij^  .(J-aB^bVIj  ^jbVI  4_oj5L>JI  J5L^ 

Cj Lj^-L-t^  (jj U » j  1 (b>LII  (J-jB  28  ^j^-BJI)  t-iLu  jjJ^I^_L>aVI  4.5BLa_4 


±±ai\ 


(jLjj-oJI  ^ 4  1  j  I  J_<aJLL_uJ  ^-L-lSLII  . 4_J_<J_(_LI J  CJ^L<-£2jH 

HI  I  I  ^j-4  ^_j  I^J  I  jl3_*J  1  (j^>*  ^J^jlL-uj  j— i— t^LI  I  1  j_a  .  4_4-j  jJL!  I 

^j-U-lJ  H_lVl_l  4-<-uI>  ^4-OC-fl  ^Il_L*_3  CT '  > *>-  4^!^l_A  ^J3  ^  miC. 

;jjU»~  <.<|J  Jj-U  SL^j  (jH  Ji^r.  ^^Io*.  4jU  4^Jsl jJI  *  4-}^l£U  4jlJ  4j  jJ 

£>j  ^yir.  Jaj  oy*-A  o>I  (J^-I  ♦  ^-il *U°)  ^  >HLI1 

^LjlJJIj  ^LlHII  ^_ll  ji-ji-j  .  CjLiI ^_j_>JI 
C>  f  ^1  c4!  jL^  u^J  J-o-  Cr^  <jLjJi^>Jlj 

s* 

Cj  l_C.  j_4^jjc-c  j-ysu  (J jjsc_*J  I J  c_J jJl>J  I  J-LC.J  c_j jJl>J  I  Cj  1  j  lj_oJ  I  C-<_)  H 

(.  4 1  /^>3  <  a 


(J L^jlTlljj  1  4_uLj^  LaL^_j  L^_l^!j  ^LL^  tdiljLLuVI  4>j_a  ^ lc.j 

^1_3  il^uiij  CjWI  ^j-C.  j.  Io  <11  t_ 4^  ts~t  )  4jI  31  :  j-L-t^-U  HjVI  JjIUs 
<b*'  3  J-^^-II  (j!  J^ji.1  4_lH  (j-aj  ♦  I4J  L^jfclu-u  1  4_3jj_L>  ^ lc.  Juki  j-LuJ 

I J  t?  »  a  1  U  4 a  I J _ 1— 1. 1  jJiLo  .  4  Io  j  <  <n  JuljUr.  ^JiitlLcul  U_jj 

j-y^  4_4j  joaSLII  (jy-Sj  ♦  U  j-^Lj  Ljj^juJ  LlL_}1_L-3  (j^  3  julr.  l_Lo!  jiitIu_uV 
^  I  J I  Jl^L  I  ^  l_3_4  ^ j_3j  CuJ  l£j  t  (J^*-I  4.C. j_$j?eu3  4  Cj  Lc. j_4j?c_4  Jl3jlI  !  {_ya 

O— >0  Lcj-iisj-o  j-l-iSLH  ♦  4_i  L«-4ij>. j  4_Lpc_4_4ijj  0j^j3  -ilj-i 

c  3U  4JiLj  J^2]!  ^2>^U-jj  (j^JlXI)  Camoyos  tjrc.jLj  1  3Uj_o 

.  H.U  ^  ^  3  « 11 1 1  j-JjJLJ  4  <  (i  3  )  J_u^j  I  t  i^y\-UL.L.u  CjJ)^  1 '  L) ^J-?c-«-4iJ 

J)^_4_4lJ  (J-?e-<-4iJ  I  I  JlA  ^JlLc  J-^C.  ‘XjlAj£  i j_/-£2_11  «il_3JI  lA3^ 

Jl_>.|  4?  jJLi  4_jjjl_i-c  1  3  4  4 4JUJ-J  ^ j  3 j  <  (i  (J_>.j  (J j_>.  4_4-jJ^  4_ulj_jLj  4  4 
L^_H  4-jji  « .1 " -q  CjUL-u-a  L;ric.  3j^3r.  3^  Mir.  ^£Jl>.}  1  ^ jlr.  ^ U  jjj  (J_l>.  4  >  Io 4 


^^jJI  ijrj^  3  j  3»  11  4?JlA»  Lr.  Lu  3  j,  3r.  ^..1  ^lj  j_Aj  4j>-jJJ  JH  JljJlju  .  1  ^  iii 

^HJI  ^ ^_oJ  I  (J!  J-U-U  Li_4J^  4  I  Q^L4_U  .  4_l4  ^llo  J  ^UII 


J_u^L<_o))  4  4_*_jIjJI  3jl1*JI  j  j  <3.i  j  j_a j  4 «  1_La  ♦  4UL  (^jJI  j 

^  1  U  1  i-LUjJ  4(J^jLoJ  Ij  (J_4J_4  L>J  I  lj_A  ^2j\-jUJ  .  ^yTl-Uj  4jL^J 

3j_4I(1_»J!  3  J  3  *  II  ^  .^— jl_4_4jJ!  (jy^  HLJ I 

_} Lj_u  ^  jJI  j,  t"nc.  ^jUJ!  ^ ^j-II  ^jSLl^-u  I  j_a  (jV  t-LLI3^  -  Lcl » U 


»«4_i^ 


k4->-I  L)- 4  1— (^.j— II)  L^LjVI  < t— *_ lTuJ  ^^taAjtJI  ^1 U  i II  i^jjj l_4_ul 


AAaJIg  QD.'.^.:jnl1 1  Ac^i^JI 


.  4  4  n  a  L  A  J.  *  ts^i  I  Lt_u  I  4_J  1  a^  4  O  j.  <~>i  C.  (  1-Aj)^.  ^  4  ^Gl  I  ‘ J ^JLxxl!  I 

jl_^  4  lo  <  (li  ^-J  4jJ^ls  l^_ua  V I  ^1  Iq  <11  4JHLI  (J—j U-4-u  ^yJLc.^ 

JljUs  L^-Lo  J-^j  Cjr^l  (jj)  a*  <»3j  (jlSv-t-uJl  <JlU5  ^-Lt-g-uJj  :  L-ai&A  ^y_4_4J_4_4U> a 

.  10,000  ,5,000  ,  1000  ,500  ,  100  ,50  ,  j-ajU  <jl£j 

4_jj_5L_<_u_*J I  Cjljl-L-aV!  Cj^Ltc_<_uJ  4.3-LaJ-a  (J5LI  4_ul5L<_a]l  oULt-^jvVI  CxjISj 

♦  j-i_x5J'  4  to  <  dl^j  4_L jJisz-a  L^L^a  ^GJ! 

.^-Gs^i,!  ^ lc.  La.t-a  LjJJlC.  LaLLj  L5aMl  (J-a-ftGi-u I  t ^ ^  ^-J-a^-I 

-  (J-o>J  1  Cr^"  <Lsr  <  d~4  j_A j  :  1^  4?  ts>  a  /  ^*Tm  j_i_j5LI  I  «  ^  Lj3j  I ))  Cu  ISj 

4  c  GjGt^altll  4JL^_jlL_4j_43  (jljJMI  Q^Sa  Jui^  4  4j i  ali,!  (JL_>JI  CjI5  j_u5LII  CjLc.  j_a^> e_a 
4jj  Jl_>Js  I  a  j  C-4— iLSl-£  .4Jj_U!  4_a-t3  i_jrJ|  4  Mia  4j-uIiJ  (jL^ 

Hj  .  I-l5L_aj  4Cjii_a  Laj_j_c  4Cj1j.  4«  jL>.!»  ^Jiaj 

Jia-j  (j I  j-i-tSi I  jj (j  151b  4  -l*J I  ^JU!  -l>J I  (Jj l_La  ijrj±j^->.  o_i  L£ 

^  \  c.  Url£j\  ^-j)  a  '>i I  a  1  lo  c.l  (j-^-a-ll  ♦  1 00  ,  OOOj  ^j,  4?  4^11  -iGc-  I 

O-cLv  -L9j  .  j^aVl  4? -LA  ^j_a  I  -L^G  Io"  « <i  i  M)  ♦  a  <  a  (jr^-  ' 

^^Lal  j-uSLH  (J La-G-4-u  1  4_G_j^  lJSjju  La  ^^yJI  ljl_u_<_ul  IjuA 
4  Cj  1  j  1  a c.  ^£1  ^J-aJU-t-uJ  dul^  I  ^ ic.  n  4Jj  Ju  4jj_Lu  4_aJ 

.  jj—uG I  L5LM!  L-.ui-uj  jilc.  4^LjVI  4>jla  ^JL>JI  1jta>  La5^ 

CjM  ^  « <1  4  .  4  4  1"  ~^_a  (jljjLj  g.i— t-JuVi  ijf-A  4_GJLj_>J<I  Cj Lc. j_a^>i I  ^Jl  jLxij 
I  ciLlj  4_q^L>*)  4_x_u  jJ I  CjMI  4^LuMIj  4<_^_l^IjV!  ^_Laj  4L—GI^  4^  11 

4_jj_5i_4j_*J !  Cj La jJjlXIj  4  4?  1 »"( H  jj_aVl  (x__4_a->-^  4 (4jj-tlj_i  ^>.Ljol  1  ^j4  ^JlGj 
^j-aj  4_a-t-^L»JI  j_u5LII  4 -L^J_a  4_ui  ^ ic.  4d<_il^ 

a L_u^j^  ^o-l>«J I  lL  1  1  i's> ^  3 1  ts~\ a  1 1  ^Jia  4 4J^ jJ I  ^  ^-a  j L£^  {j ^SLj  I  I 

jji_a  1_G2_jI  j)  Gosj  4t_^_3i!  aL_u^j  ^_jia  Q^Jj)J_<_uJLl^  4 Cj Lc.^_a->i I 

1  lo  3>J  (^\_ajMJi  (j^_a Jl^GGaiXI  _i JlC.  (J35L  (jl  .  «cJila  ^j^))  3^LXI  0juA 

.  I  Jl>.  ^1  lo  <tl  I  -LA 

JjLjJI  (jyic-  O^J-^  -LLa  JuGju  ^jJ!  (j_:t-1  4fLM!  4? -LA  ^^y^  La  ^JaCa 
(jl  a  3  »  H  j  jr.  ^j_a  j-L_u  jGi  4L-4-L  aL-GjVl  4j ftH5LI,l 

a  1  air,  (jl  -Lja  .  4_3_j^_LlJI  4?-L^j  LaM-^t_4_4jJ  I  JGG-jkJ  a  a-lG-ul  ^-u5L!l  (j _^5a 
<(4-aLur(-4-uMI ))  4.^1 3 II  ^j_a  l^-a^  G^_L£l_3iII 


AS 


±±sd\ 


4_3-jL<.u-JI  4_j_3_>J1  .4_uaVI  <_j jjljIIJ I  ^ jJ  3^1  jJI  3 ^k>  ^yC. 

^yA  ^ut  JljI  ts~>°)  I J)  3  Ij  (jl  I  »  I  j-X-tTu-U  1_3jJlU  ^yA 

<  (j  II  c-.<-Tl^  C-ul^  cdJj£  .  (4_<_uJ^jVlj  33l_dVI  I  JlAj)  3j^I  jJI 

^-jjLj  31  CLc-il^  iVedas  « ljru I Jl_j_3 »  4_iujVl  4_j_u  jJ  I 

.  4j^  3  Mill  3j^l  jJl  C  3  »  /^ij  4jll£Lll  ^ic.  ^L^TlC.  VI  £)l  .3^^1jJl  ^yA  ^JTllu 

^ I  Jl3-  ~i  ,  ,1  Ljj  j_jL-oVI  (JTi^  iSj-h^  L^-iVI  i—ij)  »  Cu  Ji 1c.  CjLjI  «  <n»JI  dul^  jJLl 
j_jjI_31II  ^ jJj  .^_j_«L>J,Lj  ^13  j-uSLII  j  3c.  c-f—il^j  ‘ l>“J I j  Cjl j '>J I 
j_jj_3j  (jr3  4_j^.j_3JI  (jj^Lul!!  j!  ^jLlslJI  J-^uj  j"3»  11  C-uL£  Ujj  t4_L^V-^-ll 
£_j_l3  I jJ, I  » J  ^-UrJ  LJ^j  I  (j-uj  I  jJ.  I  J-^-Cu-uJ  j-ljSL! I  l£j  .  (J 

^JljJL^VI  t3j^l  jll  3jlc.L_u_«  3 1  T  j_uSL!!  15LiVI  c_j £c_jjL3  (J!l« 

L^Jl*_3c_j  j_i.i£JI  ^Jl  ^J3_lUj3  ^Ij^LUl  ^Jljdl  ^  '~‘I1 


.  aJL>-jJ  I  J-u^Uj  j^j33 


(^JlI  4_U5_lxijJI  CjVL?C-<-uJI  ^ lc.  d3l_3_>Jl  ‘  I  ^Lta-b  4jLjlL_uVLjj 

£_j_4J?e_i  fulj  jJLu^jI  (jj. lc.  (j j3lo jJJ  .  Iju>-  J-3*1-5  Cr^-  ^dVI 

^  ^  <  A  I  J-^-t-uI  ^-A-L^-CUJ  3l_*_<_uJ  ^-^-4  I  JlifclL-U  Ll  t  ^  l^-l-C  I  £.L».jI 

» o ^-a-ljj I  jdl)  I^-j-^V I  to II  I chasqui  (^^SL*_uLiiu) 

(4-jj)  3  <"i  1 1  ^JJjL-ujJI  L-3jIj)  j-t-t^JI  IjjI£j  ^jri^  (« ^-u-^-tTuJ  I 

^_^jl£LdLj  (jl^j  ♦  I  k_jlj_>JLj  ^_ajlc.I^^  ^l  4 \ja-l<£> l_»J I  ^^Jl 

(j^  (L_ljj_3Jj  1230  Juljj  ^3-^0  (jr^l  Quito  j-3-l^  j-i-tSLII  (J-3j 
750  Jl*_u  (^3J!)  Titaca  L^llLu  3^_pe_j  ^^yil  4-«-u -c3» 

lj_4j  ^jjj-LaJI  . ijj^jla  ^jlo  <3  (jj-i  ^u-d  Ij-A  . ^LjI 


fl6 


*  cJtH3  ^  ^  3^*  iy^-  W-*-4  ci^  ^lJLJ^  c-xtJj5c-j  ^  1  lalt  i  L>  4^.jj_<a  Juj-jJI 

4_Jj  ^jJI  ^Jj  ijr-A  [£ 3-^^  4lc.j-lj±i  L^j  c  a K  U  4JL>-^J,I  (^^£L_uLi!o 

jJal)  <  <i  (33^  1 5 , 000  1 0 , 000  ^ja  JlL<ij  cjLc.La3jl  ijrlc. 

Cj  i_Ljj_^Hl 1  Juu  4JjL$_4  3Jl£  CjIjL>oI_j  Q^jJt^J.1  ISLjVI  ^La 

(.  till  jJ  4-jjjj.  i^i  1 1 


i<=Gj jl>JI  c-<-Lu  JL^  ♦  Lu  j ISLjVI  j-u£L!  ^y-u-u  J^u lol  4_4jj 

4  j  tt  11  (jL-J  j-J  C-uL^  ^^yllilj)  L^jL_u  3JljL_u  C-<_jL£  ^ Ij^U  Ls^L>. 

Ljj_u_u  J  4j1  i(l£!_J^U  l£Luj>U  LjjI  ;^I ~V-  ^  to  a  CuilLc  4-j^-tTu-iJ I 

.  (33_3J1  ^Ja_*_j  (J  1  3 to V I3  (jL»_tIuil  ^ JlJU  4  jtt- xialLll 

^JLl^JI  c^jL^.3  .  j_i_j^JI  SL^L^-o  £ja  L^U^L  4_jl^_»JI  4>juk 

_}JlC.  J!Uj  JuLjlII  4 4_<5_uoL»JI  4T<ju-lU  CjLs^-LaJI  jjluilt]  Jl$_> 

.  (JLl^sJ  I  \-$JA  J-A-l  C-<-jL£  I  <Ll&uJ\  Cj  LjL^JfcHi  I  J)-L>LLc  £jA 
4_J  I  J-L-l^iJ  4-U-g-UjJ  I  3j_J-l  I  C-<_J  4  4_JJ  Lu-^>  LjJ  I  !^>-  I  jjJ  Li  J^LjGj  L^_l£j 

i^A  4 A 1  lX^^L.ljj  1  ^y^-J  ^-^3  *  (3^.  mi  C.  I  li)  i^^-ljllxI  1  ^1  to  <11  ^  Jl^fc-U-U  1 

oL*_^il>J,I  c_ i L<_u-->>  ^LLc.  (jy^  ^_4_ol jJ!  4?j L4TuT(j I  ^ lc.  4JiLd^l  J^i  ^ ^_<_u  ISLV! 

^c_jj  Lj  j-_43  i  4_4lj_42_>J  I  L»J  I  (jj ^  4j  LiSU  I3  3^.  IjJL!  I  I 

cj l_j l_4_4jj>J I  3 1  mi 3  (JLulL-u!  ^LIa_j  c-cLv  4_J,Lc.  « 33^  4JL>-j_4-j))  jJl*JI 

.  i/'t  1 13  4-4-J  JlII  I  L53J3  4_4-J  JlII  I  (j  Lj 3_ji  I  (jj£  y  I  JulX  I  L^-»Tu-u  Lj 
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I  Jl>.  lo"  1. 1  O  I J  I  I  JJlC.  (j  I  l_3j_JU 

4— L. uj  4000  1 4  *■- 1 

O-4  c  I  11  VI  ^-SE-Llu-IJ  j.  ^yC 

jLjVI  {^yC.  L-  <J  nil  jJL^C.1  (.  ^  <  a  C.  J  Mir.  £_<_uLll!  (j^JLl! 


t-jj-C  JU-Ju  M_u3  150  Jlju  .  eiJLak  I 

i  ^  11  JL^J  LT^  l£>^  ‘crU^ 

i_bVT  4_1 j)  ^  ?e_4  1  lo  ^IlJI  4_4_>JuLl1  5jLuaj>. 

3JlC.  4  1-U  U  QjJt  C.A.X.UJ  Jl3j  ♦  (j-U-nJl 


« » liili,!  4-^-g^  Lc.)  Akkad  « jl£l»  1  ^  ^  < A 

oL>  a"i jm  i_7ItJI)  Ur  (La  Jl>-  ^Jj  <  „Vl 

^lAJI  jji^_SJI  lu^_c.  ^1 

t— jjVlj  (JJ — il — t2 — 1 1  y. j!  Jl_j3j  •0^*3  — <*“  »  flj 

t  4_<_u  Jl^J,I  ^.l^IjV!  <_J JJuUj  SJlC.  (j  J_ca]  I 

(j J)  J  "(  ^>Jlj  ^y-L-Lj  I  L^-LQJ 


i^j-a 1  ^  lia-L!  1  Jlju  ^jJu-u  La^)  (j^xLLjJlj 

.  V  1  4_tb  Ui] I  La_<_u  yc,  4j  U5L1  I 

Lc_4  ^>1_Jl9  ^A-iIjLlII  ^LajLS  yC.  4_3j_JU  Laj 

(j J-L-l-J  L_lJ  I  ^-SL>.  JlO^  .  J-cuJ  I  ^j-C.  eJSj^JUC  j_& 

y\-jyc j_luJ  I  I <j  I  Jljlj  4— L<_u  4000  4j  Ijl0  <J_l3 

4  a  I^i  <1.1  C-ulfsj  .  ^  ^~ij  ^j£s 

4jJJ_caJ  (jVl  cJ^_ju  ^Ul  Ljt^3  ^  4_JU_ul  j  tjTIt]l 
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.  L^jL-u  (A>-3  (J^  u 


-Ll^LjIj  .  J.  1 


1  ^  sc.  J  ^  ^  ^ '  tl)-4  Lj_a  I j.<-u.<_ul  t(j.}jV3  33“*"^J 

.  ^>Li  I  (J-J-3  j.  df.  ^_i lit!  I  (j^_3J  I  ^  ^J-£2J  w’L^fc (-LLJ>  ^ 

L^L^I  (2/^>*  ^MjII  (J-J-3  £_lL_aj!  ^  JJJ.L  l^-t-fl}  CljUSJjLM  1  Jlj3j 

•UMJL*^' 

|«Lb  j5i  t§  I 

3jljl  uoJLi J  *-_) j_»_tTuJ I  4_3L3_j  Jljn.  ^-jju  (j JiXI  £ j-clu 

I  3^ 3" < .ill  4^ljjJI  ^1  ^JLolu VI  . 4_uLjj>J ! 

ill  1  <  111  3jl  JuJI  3Lp-  ^jIuju  <^JTIli  I  i_jj)»  dll  3L_>.  ^j-C.  I  Jl>.  e_32bitJ  I  JlAj) 

ji£ j  .Sjjiiil  ^1  !  jlj4>  t(li-i lu  <lLq  ^  3 n  Vj  L^j jJ  La 

Jj  Ijjl^  jJI  ^^y-L^ljVI  illV-^  4  3  t  Io  i3ju  Jl>-  4_e£.LaIl>J  4  3  iL>  CjLcuj 
t-jj  »  ui  II  £_*a  3jL?e_ILII  do!  .  JV-*JI  ^_*_<a  <a  i  »i" 3jj  ^Jl 

3^  i Cj Lc. Lu-^aJ I j  (j_^Jll  O^* }  <— J^Hk4jl  M  J  *  “33  ^^l  ^^jvVI 

.  I  JlJv.  4_jJ  Lc.  Cj L^IL_u_4  Lfejj)  lo~  £_]jJ  i  (j_i LlX  I  3>^J  -i iJ-i->«-l  3  J I  4_C.  L_uo 
L^j jjscIuj  I jjl^  ijrill  j-llj  ^-jL-£2_JI  ^j_l!  C-uul jj>*J  l^l j-<-3  j  belli  Lcujl  jiSj 

*£jbJI  0-*  cr-^'  i' 

<  ITT  «  <  <  T 

10+1  +  1  +  1  10  +  10  +  1 

, _ _ _ ,  > _ _ _ /  =46,821 

2  o 

13x60  0x60  21  x60 


I  j  S)  is->\\  ^jlx.  j— l£L  J  L<a  »~  I  II I 

^JLlII  £C_JjL  ^£1  £>j-a>  3jV  Luj  J-<-u  (j7£  1^*2^^-  dlljjJ^HJl  0 JJt  dxJ J_>» 
^_^_j j  cj  Lv  Lv  4-j_l-1j  4-jJuj  .  3  4000  j  2000  Lc.  La  3^2ui]  I 

3^  32~^-<-u3-^  !j>3-gj  ^+4]  UjlL-u  L  4_iLSLI1  ju& >t.j  I  t ^_^_<JI  3jl>-VI 

4_9JlL_u_«  3l  jLj  4j^jjj?cILj  ^i-C.  (j j-pSo  1  .  jl  JlC.VIj  diLaiSvJl 

^_La_3j  ^  1  3  IL  4  ^  j  1  jjj  4j1  j)Io  1  oT  3ljVl  C-<_il£j  .  lJiszj  <jl  ^il  4^25 

3 ^  <-u3  d_jl_^  . dljLiVI  (yJc  4ijVij  ojirtjj  3-^1-^  j-^56-5  L^uL^j 


50 


Jjbg  jjO^juu 


*  %  -  f. 

^JSLTuJ  1  ^  ^  t(j\  lo  II  4_j1 j) Io  <  „>U  jj>  Ju-t-ui,  1  i_3j_LaJI  uLaJuiaJL 


j^yja  4jjIj  3jL>JI  4jL$_<JI  ^udjj  (^l-LlIaI)  (_^a.sL  ^-La.3  i 

4_i15LH  4jI j>Li  <  nVl  iLaJLiaJ  a"  <  <i  a  £_<a  £_ia_3  (.  h  isi ) j  4^/\_LaJI 

0-9  J  ^  J  *J  11  1  ^  c.jZ->- 1  oAJt  .  4-)L5LU  fj ^jj-a I  .(j-A_LaJ! 

JliLjuL  4Jl1I  4  ^-LaLLlJ  I ji5_a  ^-$j1-3  £yA  V Jljj  .  0-3  J 

cJbtlu  Ct-^^  OjLJl£LII  _}JlC.  (ji-3  1 4  1"  7t-^a  CjLj3jI  ct^_9  ♦  O^3-^  ^  a L 

4aLa-*_jjlj  ^^jVl  ^LVl  < _ 2aJ T  La  4j^LjJI  ^_<-ial_L*JI  oJJb  (JLaJU-<-uL 


.  (4j^Tt£LI)l  cj  !  jij_4i,l  ^Lc.  L_o_ui^tj  oJLLa 

UaLsjI  JjOa-i  o-jL^  4x. j-u-4  VlSLtTuI  (j^  *oLai£LH  Li^j 

iJ7^  ^J3j  (J-^  £-^aj-a  4_!j-<-«  O?  *Jjl-UU  ^Lla-s  J-^-jlL-uj  £)LSj  .  4  a  1~ -se^a 

i_3j_jlj  La-3  ‘  LljL>.  ^LjSjVI  0J-£t  LLjtdaj  IjJj  .  4lua-J-3  ^ £.  Jju  -i-L*JI 


(^JJ-ILcuJI  ^1  lo  (11)  4  t  1 1 4?  *1  ^JJlJlII  ^  1  lo  1 11 J  .  (_§J-A J-t-uJ  \  C_lL_UJ>Jl  ^yC.  (Jjl  4?  II 
ojLjJISLjj  .  60  ^jjjL-uVI  L^-9 4 I  Oj  I  ^L> 4?4  ^jLLsj  llU-La  <jL^  *  ^ L> j <  <■  a 

oLLu-l-u  4jjji.l  4_^_d  C-cjL^  jL_u_jJ  I  ^J]  (j^_4_tJI  ^yA 
i  LrJL  I  ^J— L-i— t-u  1 C.^  .  i^^yjl IiJlI  I  ^  1  lo  ( 1 1  L>J  I  1  4^  dl  1^.  <"i  C.  ^  dJ 

( I  x  5)  3 1 5  3j Ll»J I  (j l_j  ((^j-Ju-tJ I  4 ^j^_*J I)  cixj  ji^J  1  L_La Llaj 

J L<-u_lI  I  ^  jJ  4Tla_l£  ^  Jiao  4J^_L«a-3  :  ( 1 00  X  3)  +  (  I  Ox  I )  + 

(jiia  (Sj-a \  j-j-utTiJ I  Lai  .(jIjlcVI  j.  *  is>  l)  o^O 

: (jt1ju  3,1,5  j)jutJ! 


181  -L^f : (60  X  3)  +  (I  X  I)  +  _5_ 

2  "  6 

.  ^  IJljII  (_4!  4  t  a  a  CjLc^Lc 

^  ^Ui  jaJLc.  Neugebauer  jjl£Lu  ^  cisjjt" ,  J 

4 1  (jl  i  -  4_uLj^_lI1  <UiadJ  ^L-oJI  4_)JJulI1  a  « ^Vl 

>^n\\  Sj-^j-2  a  Uj  ^  i 1 1  4l^Li]l  Lat  JJulII  {j£l  aJj-La  ^ 

C _'_'  ^  30  .  45  t  3  ^ ‘  \S J  f  b  a  . . .  a  Ji  \  J,_xl  I  ^c.  t I  -<■  nnil  1 

'■ L 


91 


jt 


30 


45 

60 


+  3 
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120 


60  x  60 


±±a}\ 


Jjf  <jl_£  ^jJ!  „<■<«!!  Place-system  JjLUl  ^1  IVi 

4j1  ^ rJju  .  l  j_4j  4  x^t  ^  JlC.  j_&j  iL>  474  Li_u2.  ^jLju 

4-jJj  J^uJ!  (j-«j  .4_<^5ej>>.  (J_l3  J)Jl*JI  ljrc.  3jS lAi  4_LL>-V!  L«ljJ 

!5l  t^£  \  -  0_jJlj>JI  l_LolIaj  {^j£  4-ullo. j  c_lj_*JI  Ljj_u^j  I  jl  4_ij) »  11  <?Jl& 

£) !  ^1  jl  4  Ls_ps_uo  IjJlC.  jl  l>t.a£  I5l  La  eJi^JU  IjJlC  1  1 


4  .  /J j-jxJtJ  I  4_4_<-g^  1 1  4_4-<-o^  J  4^1  i2J  I  4  lo  4?  ( 1 1  £—UZ> 

kj>  £1 4  4^l>»I  7t-4TuJ  La^I^_<_u  t <_^_j  ^_<JI  g-  Lui>V  1  * 1  ^  Lj_Li  I  iil 

2LKAXL  4jbJ  LoLii  4  V  Lua  l_la_)  1  LLu^jIlS  I  1 4  l_3  *«■  :J^^)) 

(_jr_L*_j  J_&  54_lLl  4-jL>  jl  c_Jlc  j.  <^i  r.  jl  4djL>.|j  4  , 1 1  f -  ljuk  J.&  :  4_jJLJI 

.S4_il*JI  4_jU.I  j!  4-lIc.  j.  Mir. 

.  (4j!  4JJ-4_uSLII  1_£Ju5C_s)  4_bL-^_>JI  ^yA  t^CuJ  4.15LJu-U  ^yA  lL>JI  l_L^_4-J 
4_tic.  (jl  j^5c_j  ^jl  L_£L^C3  4  ^Liua  4£  I  Jl*JI  ^LlLsJ  j_&  ^  j  11  (jl_j  l_£  1 5  Lb 

100  ^>^-1  4C_JLc.  10  ^  V  jJib  44JLj_>J  dali*  151  Lai  ♦  3jj)  is\  a  1,1  3ju>.lj 

4_j 1)  4_<_Ll  6  j.  It  « <i  i  JlJLs  4_j LgJj I  ^  L 

.  4j ^jL>-  Jj^Lc.1  (J-j-S  4_l<^£~  LuL  ^_jLJI  ^^Lc.1  4  lojjw4lu  (3jj *  is> 

^1  lo  I II  ^JljlJL  JIaTu  4^^_»_4 a  ^JlI  4? ^  <j  l_jLuj^I  (jL^  IJiSLaj 

^)_45  _}  JlC.  44  1^-4^4J  (^p-4  *  4  Uj  Ml  ill  djL^II  0  JJt  (Jil-45  (JJ-S  t^r-L>'  J  J  (_jy  ^  n 

.  I  Jlj^ju  CjLL_4j_>JI  (JL>-  Ji5e_4a  j-lC.  4jI  c_JLc. 

"  # 

L»_l£ j  ♦  iSj^ J-cu-^  ^  ^  1  lo  ‘  H  3  Jljj>. jJ  \  4  4^11  4  <^ij  4?  1 11  ijy=> 1  I  JJt 

4(j^j>JI  cdJli  Ju-c  cLLaJt!u_4/ 1  ^-ta-Ll  1  l3 J  4jI^  cdJii  I  JlC. 

t _ jL_<_u1  4_cj  J^56-5  l)^  l£>^  jISLjI  ^IL>. 

l_^_uljj  t  place  -  Value  (4_j_il_^_J,l  4  a  j  4? H)  4?  a  •  l3j ^  Ij^-1 
llII_La  4L!  4_42_u2jv  L^ilJljj  t jj-4-oSLH  ^  \  I  60  (^jjljlII  (j_uL_uV!  ^__u_4j ^3 

tj[£  60  ^j-oLi-uVl  (jl  4  4?  j 4?~v-  t c L>  4? 4  ji^ljJJ  ^jLjjlc. 

.  ^mij,  tjijj^Li  1 4^>ji  j-^-CL4-aj 

jl  JlC.VI  JiLd  1  ^  W  a  (60)  4  « .1  a\  ^j-uL-uVl  jj  4.41^11  Cj_iI£'  4^1  SjLjuj 


Lalilj  ^ 4?j  (jl-^  4 jj-4-41^  LajV  4lj^_<fcj  .4jjl_*JI 

I  585  ^!  4_jjL  4?Ll1j^I  4_usl_>iJ!  I  4> Ju4>  ju3  )  .  Jl>-I ^Jl  4_j Ls 

.  Stevin  of  Bruges  jjj-j  4?j" ,  <.)  J_i^  ^  4j^.  Axil  jj  4.XH 
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.J-C.I j)  3  II  it  (i  t  il  3  1 1^  4niti)  ^_oi_«_uVI  JLjLL_u!  ojjla 

JLj  (jjj  ^-1]  (jjj  {j-A  lJI  ^_<_ul^a  C-<jL£La  ♦  jj-f-oSLll  Jl^I^  m3  1  Cj_iL^ 

#  # 

♦  (jjLkt!)  CjLaL3J»I  (jLtfb  L4J Ltfu  4_u_uLl£  t ^ ^Lt-u-A  ^j.^3~*.l 
4_ta  aluX£.^LJ  ^jSLj  (^l)  ^  <  r< < »dl  ^LkAI  4_u_o_uj  3^_j-a  CJLlA 

j _ Li_So  ^J_al 60  ^-oLuj^U  ^a  ^Jj5c_u  ^Lk_JL  43^1_3_a  (60 

^ A  60  ^J_ c lj)  *  °i  .  _ ni  *  II  ^1 la I—II  ^_a  3j HI  C.  ^j_ul i_uVl  ^J— a  I  j)  C.  {_y-A 

tl]JaSfl5,2,  I  JjU_*  30,20,  15,  12,  10,6,5  ,4,3 ,2,  I 

Sj-l-l^  4_a  Ja  1  ^  < r.  ^_ulj  (jl  Cj  L_<_u  Lj_3J  1  j  jj-cu<LH  (jl  I  Juk 

^jSLt-uJ  L)  ^Jaju  a  A 1 1  La  .  1_ i_l<_uj  a  _l*J  I  4_LJa  aj^SLii  I  j  ^  <  m^LI  I  ^  ^  <u  <  m  I 1  <  la  &  <  1 1 

.0‘.8 , 34  ,1028  ,  I  12000  : j_a  j_u_aj! j  *0‘.20 

4_aJGas-c  4jJJlC  ^Jaj  ^^^a  JiaJj  ^j-uLja  lLsLjJJI  &JJb  ^J-<-u  (jSLdll  0^3 

CjI  JijLj  3  L4] jia  c_<_caisJI  £jj&  4  » to  4  Jii^Lj  d!  jJ  ♦  (4_u^_*J1  ^LajVl  JiitIL-u  Li) 

. Lyxi'A\  3/10  j  cjLcuI  5  j  (jLs j^aj 


Sjjb  3 


293 


260  360 


JL  +  — ±-  +  3  :CibjL} 


36 


^3.487  = 


293 

260 


1000  100 


t^t-  +  +  3  'O^ 


:  4j jus j_<_u  Cj  I  Jljv  o 


SjjLj  3 


2930 

3600 


- - - +  +  3  -.(Cl  50  9  48  t  3 

60  x  60  60  ^  3 


<2bUf£4Mlt|»UfeJt 

(J_i_a  1  (jjJijl  t_;ra  4jj-a j-t-uJI  4jjjJal^-j_«VI  (J^jIjLlII  ^Lla-I 

i_aj  L*_L  I  j  *_j  a  V I  j  Cj  Lla jiaasJ,  I  :  \^j-a J-cuJ  I  Cj  l^pJ  I  (J_a  I  J-l $-LLJJ  ^  ‘  a^L-j-l  I 

4-jj-c j-cuJI  4_jlLILj  1  ^ jlr.  I jJLuaa-  o Jui  1 1_ j L<-uj>J  1  4^1311 

juu  (4  3  la  m  I  cjUlULs  4a ^Lc.  I  L4]  (j-o-iij  oj^Cla  c-<-jL^  t_73il) 


4jj-«j_ca]l  a  I  JlC.VIj  4jL^1]  ^  ^  j  <  nj  .  4_i-aL>J  I  ^^jIj  LllC.V  l_3aj  La J) 
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(JjJI  -Ljav^JI  JlJ  Jl_5S_I<J I  (j I  JJl_LJJ  .  Cj Lula LjJ  1 J  ^yA 

(jljjVl  (aL>.jVl  4_5t_u_u^  4jjL>iJ  4jjjlsl^_i_al  £_a  LaLe.<-gjl)  ajJjia»*l 

4_j  d  ‘  i  ♦  Lj^-S  20  J  l^-L  >.  V I  ^j-LJ  I  ^J3  Ljj  l <_ u  (J-Ls  (^  -Li  I  ^j_u_u  Lai  1^ 

♦  (4  <  ,-Vi  j  I  ^jj  (^1  i  Lu^_aj  djLal^a*.  10)  Shekel  ((^J^LoJI))  4_u_uL_li  VI 

dal  Jl^-jJI  a jla  c*jl£j  .  talent  c^JJIj  j  mina  L-Lt-a  LLjL£  j-£V1  (jLjl^jJI lj 

.  djV-a-*Jl  Lj^jI  J_  aJtlLt-uj 

l_a_a  j_u£!_i  4_AjI_lJ  I  ajLedJI  ^)_C.  djl_ajl*_a  d<  a  mmSI  t  <  j  a  P<  \  I  4j^_ujj 


4  j  <  j  lo  1 1  ^IjjVl  {j£l  i-iWI  daLLa  dJL_Aj  .  4j^_aj_cuJ1  aj  L?edJ1  c  a 
^jLSLaVL  ^aJj  d<~ a~  L^_La  1^_i_i^  1  a  <  <i4  ^jLj  LaJL.  t^jVl  4x9  L  d-JljLa 
djLj)^ie_aj  4jjLscIl1I  daLLLcoill  djl_ajl*_a  £-1  jJVl  a -LA  ^ ja>oj  *  £)++)  3>fc 
aj  L&j) Jl^. j  . j  daVl  <^jV1j  djLL_u^JI  cjIILuj  <>m!1 
.  4_uj_}  j)  is~t )  jl  4_x^J_a  da  I  j  1jj9  1  ^  jlf.  ^yo2j  ^-Ij-lVl  ^j_a  La^xC.  j!  -La_a 


^LaxA^-I  ajlal  da Lb Ldl^V I  ^li^!  Jl^I  (jp3  t4_ul j <+>LjJl  lo  <11  4 £~>~^  l>^_3 

j-L*J  «3j^t-’t:^*))  1  j-La-»T<-<-u  1  (2+-+^^-*-^  (jl  ^IjJVl  a -LA  da  Ltiuj  t 
i 4-j-l-u^:J  1  j  4xjl-u^xJ1  jj -L>J  lj  jj-cu £>L1  lj  4  a  <  <■  allj  c_j^  <+>11  :  daL|ja>»  VI  ^j_a 
2^-?e_a  <  Luj-aj  4_j£L_)l£!xa  4  j  1  a  c.  i_aL_ua>J1  (j^a  ^Jxa*.  1  -LAj  LAjx£.j 

^LJl  (_a_lVl  4jju  4JLcu_a  -ijjJ  tciJJj  ^1  <^jVj  -L>Jl  ^1\  ^  lo  <  11 
(_j_ujl  J-a  ^J1  alo  V  4_u_uj  jJJ  jJl^jJl  (J7^  3j ja*. ^11  4  < ILi  <  lo  a"  ^>0  ‘  ^V-jII 


:aJ -A  l_La  l_>  T 


t_ jIj_>JI  (jL^  — <L>.l  ,  „XI  ^_rla.  (J  j/vvV  (_pa^jiJI  tjr^  (JjiaJI  Cj-ij-us 
l-i  1 1  0-iiLol  (jJJ j  Jl*j  ...  1 82  =  (lx  2)  +  (3  x  60)  (jl  i^l)  ....  3 ,2 


.  eL>.  L-J.  (J jiaJ  I  Jo- j\  .27  c_l I J->4 1  (j  I  ^  1 

L4JI  5j_tIuLj_a  L-kj-iu  4al_3  (Ia_>Jl  *  1))  4-1  Leal  1  a -LA  ^Jaloll  4j>.1  jj  >.j 

C-cjl_^  1  jl  La  'z-  aj  ^JlIL-u-u  J-Aj  .  (((J-aasJl  4avL_u_a))  4-u-ujj  4jLcu_a 
k_jj^l  ^jl  4_j 4_tJLjjjxll  jj-L>Jl  La^i  3^^  (3 ' 

.  (1  Jl>.  ^-j-L^  j-Aj  1 96)  214  j  (1-L>-  j  *  t<~>  j-Aj  1 69)  2 1 3  La-A  1 82  ^J1  ^uu^-a 
lj  J,  <  c. j  .  14,  13  a  L>_L-a>  V  J  Li"  <  m  a  J-aasJl  Lt5^  (-3  3~L‘~>i~^  ^  (j-^  1 

.  13  x  14  —  182  £)1  i _ j^-taxll  3-5^^* 

L_uj  (13+  14)  \j  J-LJ 1  ^j_aasc_aj  .  ^.i^-La  c_J  1  J^>-1 1  (j V 1 
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13  -*-llj  14  (Jj  to  11  j_&  4-1  L-cu-U  1  JlS>La^  .  1  j I  is>  27 

.  1 82  4j>.  Lt-u-l 

V  cA5^5  4I1  (j-u  o! 

(j-CJjj  ^_lTlj  4l£U  5  VjlJ  4«Li  !j  4  i  ^jlj  BJjjlII  3J_4^L>JI  CjLjI  <  (ITT  11  Jjl  JlJ>. 
ji ^J)  i^yCA  j  l_*_«  4_j  L£  I  ^J^L_u_d » LlLi  L_u_4 

i_3^j>JL}  Lj^_aj  151  :^JLlII  t^y. lc.  La_A  (jLJjL*_Uj  . 

‘.(jL^  W  l_5^J>Jl_J  L 

182  =  WxL  (i)  4JjL*J.I 
27  =  W+L  (ii)  4_bljdl 

lLU5  Jl1c.j  .  (i)  4Jjl_*J,1  L  (J^s_4  W  -  27  (jluJ^LiXI  ^jLjLa 

(J'uJjLlII  4_>JL*_4j  .  4J j^_coJ  L^JLv.  L  ^Jl  4-l<-4j-lU-1  4_j_*_u^j  4J^i_*_«  Ju>o 

l_3j)^_J>.  ^  JlJt  " t  u J  ((^L^Jjl))  j_U>.  4jl  ♦  I  JlJ^_>i_S  cU  <  «mT  4Jl  <.ti  1>  I 

I  J_A j  .  Cj  LJLiLl  Lj  4_lJL^-jlJ  I  L2IL1  j.  j^\  47"  I  Li  LlI  ^-^_4-uJ  4_cSL! j  4  (Jj-A  Ls-LLI 
4-j_L-jj.  4?"  II  **-  4j  Jjl  Jlj>J1  ^1  SjjjtiLi  CrL=tlj  ^jJl)  c_jjJL_uVI 

^^y-oJI  4Jj^  <  <<  11  4j>*j.i  ^  urt Ij  jj-cuSUI  ^J^sLjlIJI  ^JlI  ^_?e_o  (4  4?  1"  ->l1  1 
JlLlII  Jl!1  JH1  4lujj  1  JlAj  4 4^r  J^r  4^1 11  jl  JlC.V1  L^j 

.^LUl 

^Ul  j**jf 

^_J_£  ^  1  f-  4_JVJl1I  l_4_JU_4_u  1  JljLuJI  C_Jji_<_uVl  t^yC.  l_Js 

ojJu>J1  ^  1  tv<  1 1  j_&  1  Jl^j)  cj^L«L*_4dJ  c,b,a  j  LajL?cj1  LLlIc.  ^Ul  cjV j^j>J,1 
^LlII  j-a->«-11  (j\^  4(1591  ^Lc.  Francois  Viete  c*j 1  j  4_dj^  ^jJl 

.2  ^JlJlJI  ^-11  4_C.^£j_4  ^Jj^j>JL1  4jI  (jr^-  «^-i-<-^)) 

(jL^j  t«  Lu^j_c.))j  «Vj_Ls»  (jl_j_4-4-uj  LjL^  1_45_^_jL^  4(jVj_^?e_«  l£II_La  Ijlj 

4j^Lj  llILLa  * <( ^-*-u-^»  1 »  ( 1  ^ ^  ij-iJo  J_^Uw)  L<^jl 

. « 1 » LajI  jl>-  t«  Lc.Lajjl))j «  LiJoj_c. «V j-Ls »  ^^.uj  c-ul^  L^jLb 
(j^_i  Cj L_j_iJ^ Lj jJ  1  ^  4  J^_xjjJ1  lLsLljjVI  Ju^LLu  Cj L^- 1  V>  i<~»  11  oJJb j 

♦  4-ii-^jtJl  Lt-u-l  lj  cjIjj,  lo  <11 

4_ ljl-ljjJII lj  4 jlo ->J1  CjV^L*_U  (JJ_j1jI_l11  Cj LuJa LjjJ  1  g.L<^.lc. 
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lLsL^-iI  ♦  4-j-t-u^J  1  CjVjL*_Uj  ^ojaa^aJI 

.  4jjLl*-o 

J^J  4_j_*_ujItJI  4lu_u  ciJLafc  (jL^  .JliLI  ^J-i-Lt-u  ^ ic.j 

:  La>o j-4-J  1  lo  4  ^  4-jJLljl  4-1  Lt-u-U  ^  JlSjj  .  (^jLia-c  j l_^_L« 
5^-LciaJI  Jl>-j  I  .14,30  4_3t_u_LJ!  CujIS-3  t^J^J.1  (j^s  IaLus  C-(->-^-L) 

4jjL*-fl)  4_ulUI  <L>.jjJI  (j_4  5JjLji^3  yj-uo  4jI  <__JLLaJI  i_llj.il  Ijj 

'.j^LLII  (_yl£>  <__<loj  (_ylc.  ^*.‘  *  ■■  i (4_jjl_uj3 

14,30  (_£jL_uJ  ^JLiaJI  4_L<j  £-j_La j  (jl  Jl3U  £-JjJ.I  (j| 


.(870—  ^jjj _  2(_yj  :  c-^iSLi 

Jl.i.4.111 I  Jjju  ciJLIj  Juu  .4lcuJ1  4_jj1_l*J,I  3ju».lj  date”  0  _L£>j 

j_&  La-£  4_ljLj_1  I  4j>.jjJI  Cj^jLjlXI  ^4  J^all  I  I  JJt>  diU-teilll  ^yj] 

i^lill  Jjj^>J!  ^  ijy+A 


:«  I  JJlC.  CjLjujJ.1))  4J Lx_u_c 

I  ‘.(i^^j^sLUl  ^J_aL>o)  JJlC.  l__o£I 


— 1-  4_jl 


\jyt 


J 


-Jp  ttillii  J_*_j  jaj 

« ^.LlI  4_Lc  ^j]  Ijufc  c  h  ts~)~\ 

— i-  £.4  870  ^  lo  »j  -J—  4_JI  1^1  4  4I4  te-j^Ja-c  £_jjJJ))  JJulII  <jl 

29  — L  jL^tlte  870 L  ^JjaV  4-l»-ujuJ  1  jjJlj>JI  juL 

7  4 

29— i- JJolII  ^  art  1  — i-  4I4  te-j)^_te_4  ^JLoaJ!  I  laJu>-j  jte  Q^Sa  Iji^jj 

.l_jIjj>JI  j_A  ljukj  .30  Q^a  (jl  e_-a?ea  xiaJl  (jte 


i0jJb  LuaLjI  4-UL-UjJtil  4_IjL*JJ  0Jl$_1  LlLs.  uLa-uJaJ La  oJJb^ 

.  («^1  xiaJI))  ^yte.  4JV jJJ)  Jl^  ii_te^rt_j  CjteiSU!  ^2a_jjilu_uj  Lai  I  Jul  te_i£ 

4tejJl_4  4JLjj_te  Cr^i  4_pa  j j  I I  i_tej_*j^ 

(((jjjteJl))  ^-LaTa  ♦  4-ut-UjaJ  1  CjVjIjlII  c  t^>  ^  ^  \  (J^  L^J  tejtla-u  I 

^_j_£  1  ^j°i  4JjLjl11  ^_a2J  (j  I  ^1  L-Ll-IlC.  V  ^<u 

(L^JL>.  ^  Jlj-^  ^j-3tJ  4J  L<_u_<Ui  4_u_ul_tXI  a  !1)  Cj^testeJ,! 

.  ^jjjLSJI 
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870 

870  -7-  = 
4 


2 

-  O'3  "  uK5 

_L  ,  2 

4  +  t>°  ' 


:3JjL*J,l  jJijJ! 

870  ~j  =  2(-y  -  i_K>) 


29  — L  =  —I —  ,wD 

2  2°^ 


:  lXxjjS  Sljl  .nil  <?Ju4  -i-  L-kx^l 

30  —  :< _ 


4-j-j L<-u_->iJ  1  4_j_}  JlJlJI  O^LcuJLulU  J^LsOjl  1  xiaj I 

^u-o!  1  Io  •y.  4  j  1  r.  J)  1  loj  L*j  ♦  4-j-<-u  J-l^J I j 

L^-Lq  £-J-«3-?e-<3  jljLC.^/1  4_U^Lj  Cjl_C.J_$_?e_4  {jr^3  II 

^-jUa  oJJLc  ^IjlcVI  ^jl_a  ^JJLcj  .oJIAJI  ^jl*JI  ^jLcuj 

4j>-L_u_«  1  xiajl  (j^xLLJI  lo"  <  dl  Jj3j  .  (^_jL_uJI  (J  4jjljJ! 

(J  LSLtTu  Ij  4_Jl_lj-s3  ^-11  I  jJLuo JJ  1-^  i  4£.^Ll^I  <J1  jlal  ^j_c  C-JlLa 

.  1  4_u_u 


Itfgifi  ^pLUf  fgd^Jf 

JJlj>»j  Cj_iL^  <J_l3  ^ t^-O  ^Jj)  is~ta]\  £)  I  Q^aLLJI 

^uj 3" H  jl_>ol  ^jl£j  . jJ j_uani I  }L£  4_ic.ljjJI  cj I £. I^->*  z ! 

^Lj-aU  4_l^LU_j  LLsj-La  4_j_LjJlJI  j-j L»_JuJ I  4_«L^V  m 

.  /^i  II  Cj-3jJ!  I  4_1^U  4jt_pe_uaJI  ijju j)  7i  V\  ILj 

j.  ^1U61  ~v-  I  lIHj  q£.  cJiilbtJ  I  4-ji-utIl  Cj^LSLtTu-aj 

t  (jl  Jjj-dJLs  .  (j-jljJI  jJiu!) 

4  j  f  j  U  4_j^_)  ^  ^  )jj  (jl_^  L<^  4J_>-^  :  Lu-o-Uj  1  ^ j4  ej 

4_jL^  tjJ-jJJI  j-qj  JUJ!  (jrit  U,  L£^L>.j  . jLLa_«l  Laj_45ju 

4_jl_}  7s~ » j  IjjIS'j  toljl Jl_j^.Ij_4_j  1 1? i < ii -c  J-uTlII  (jl£L«VLj 
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j-uj  L I 1  <a  ^  ’<  a  (J5L1  t «  dj  La_j3j  «  ^-t-uj-j^  .  jA_i »  <  j  Lu  I  j  L^J  I  L^_d 
(J^  V I  ^  1  n  1 1  J-i-du  j  o  LI  I  t— ajj.  j  La  4  4  j  <  j  lo  1 1  4j^UJJ  I^-Lj^  .  J I 

^UjJ!  jl  /^ij4  jjj  4Jji-ptl]  jL^jVI  (—51  3  ts~>  Cali  jaj  (j_a_jJj 

J_<3-*-JI  jjja  >rh^  L^i  ‘—^ jlu  jl^  1  -LA  jSLlj  *  4_c-j55>JI  3jLVl  J  t^\a\ 

♦<_r^lj^l  ^  j^jlj-U  (jriJ  jjLlJlj 

cjLLL!u_JI  o  jafc  j-ji-uJI  ^a  ^uluj  ja  j>  3"  11  ^La  ja^ 

jl  j-Ll  c  <  L  r.  1 j  ♦  (Jj)  a  H  JljJlj^iIlI  ^JjL_ujJI  j.  $  311  jl  j-LI  djJ_aj  1  <;  ^  .  L^j 
4_aLlslj  .  Lajj  30  jl  29  j^£Lj  (jl  j5L^->  (^JlII  g  3 1 1  ^  ^  <"dl  4_jujV1  ^a_3_11 

.  4_u_u_4_LJ I  4_u_uJI  £-<a  Laj^_<_u_Lc  (jr<a_<_ujJ !  ^uj  I?"  11  Jjljv.  j.g  <"i  <J^  ^Jl  j\_ajj  jl 
.  (jL^Ji Ij  (J-LLII  V j-L  jj L<-uTij  j^>-)  (^yjLjjjJI  (Jl  Jl1c.VL  4-LcoJI  0jjt  c*\Sh\  jaj 
Jjls  L^aa  Ij. ^  <"(  12  ^Jl  4  <a  <  << 3a  Lajj  365  j_a  4_5J J_a  4-LcuJI  jla  <^£L  La^J 
t^uj  3  "  11  !jl_&  J j)  i  I? j  (jujLJI  ^LaVj  .^LI  5  L^_jJI  lal  <^i a  Lajj  30  l_^_La  <J^ 

♦  (^.u-^-<-uJ I  4_JI  i^^xiL^Lfo)  <^>  j_a  4_jL  ^-^-a^Lcd 

Ljj_a  L»_aL  j-\_JjLJ1  ^ Lc. I  HJLijl  ^JL.  (^Jl  juTu-ail  ^jj)  3"  1 1  ^c_j_<_uj3  jl 

ClIlujxj  Jiaj  .4_jJJljlJI  dj L 1— l_lJ I  *_a  J-aLdJ  I  ^  SJuJl^.  c_.<-l1  L-u I  jL>i_j V 


t dj Ij L<a-«-uJ L  jijuj  djlaLi^L  jj_<aj_Sj  IjjL  La~a  jjlaJL  ^ 

1  Lr.  1 1  (J  Li  I  (J-l-u-u  j  •  <»a j-coSLl  I  j_c  J^j^a  j  L>o  I  j-o  ^^_<£L<a  I 

4jj,  1 1  I^J I  <.<(^>  1  La>U.j . 1 1  j-^  ^ LSL^j  60  j^ajlII  ^ ^  <  nL  I 

jl_^  .  d < _) uA— ><J I  j.  <<(^11  ^^.LJ I  ^a jj|  .  j^?l  4-ua-<-aj  1  <(.L  <  <i  i II  d<  i ~>j 

^JljlJI  jl^  4_LLLJI  jj_ca5LII  <(1jl^I^  ^jL_uj  jL^  51  ^implicit  « Lu-^-<J^> » 
3 ^a  (^jL_ojj  L-L<a-<Jo  ^l_3ll  jl^  4JL>JI  &J-&  (j^j  tag  <  <i  i II  ^LiLa  ^j-3j  Jl_o- I 
3ji_uja  4-u ^Lt-uJ I  jj-<-g£LJI  dul^)  .  4_*_t2s j_4-J  3l  L»  <a  4H^_a  d-ul£j  <60  ^Jutll  La 
jj-3J  I  dJULU  I  ^JL.  (J-^jCu-ui  j  ^iL  LJ I  ^  LLJi  I  j  ]  <\j>. j  jJ  I 


.  ( jj^_>.I  jL5^  » 1  <a I c.j  ( ^LLJLc.)^  (jJL^)  J^a  j-o  ^  <"ic.  ^_u_<al_>iJI 
Jlj_L  jj_JLLJI  L^j  ^la  (^nl I  ^U-t-oU  4_3_ajJI^  4  <^j 3" < << LI  4_<_uljjJI  jl 
^  I  c.  3j^Lc.j  .  3"  <a  ^  1  c.  ^  \  c.  djLa^Lc.  LfcLLu  ^a  ^jj>o  jA_L*_a]l  djLLc 

j  L4U  Ij  (J-JJ I  J jis  (J 3  da  L  L_uj>-  !j  Jl3j  la  <  4jj  L<a-<-uJ  I  j> I 

j_*a  La>LL_jl j  Lc^  ^JLJI  j_<a  4  <?  1"  •^a  ^L3j  (^-£3  4  a  1"  ->J< I  Jj)  isu3  II 

^ ^"<  a  4-tSLla  (JjIj^>-  ljjj>oI  ^^jla  i 4j 4-iL^.j  j,  ^  311  ^jlLJ  ^.a^L-^jI 


58 


Jjbg  jjO^juu 


i  1  4jJ  U-x-u  ^  Lj  L±U  ijf\  4."  £  A  !  JJ  l£j  .  I^J.  art!  I  <-Ji L  J-JLU-I I  ^j_<5 

jJ_l£  LjLjj>-I  4 jV)  (( »  L-JL 1  ^>o»  ^-<-uLj  eJij^jtXI  3^_Aj_H  L__i£j^  4_i^lie_jj 

.  (^u-C-cgj  1  £j1Ld  j-J-3  LjLjvI  4_J V)  <(^1  I  *<Q  11  ^QJ>0»  ^U-cjLjJ  (^-4-3-1! 

t— £ LtTuTt£~ 1  ^Jl  ^ ^ Iqj  t^llo a  c_<jL>-  lLsLoiIII  Ijl^J 

4  »j  i loll  j_3j  4_Lc. ^3jlj  ^ Lc. ^_u_oj2j  ^1  (J-t-o (j!j  t4  j»j  iloll  ^_&1  j-LaJI  Cy-? 
^La^JI  Ijjj.  i  <i 3j  t(j^_JjLjJI  /^£LI . dil^>L*JI  jji^o 

3_ij-j>-j_45  4*]VI  (j-o  4£.j^?tx  (^^I^ILsLj  L^-jIj  1 4-ua-UJI  <13Lj_3j>J  I  ^Jl  I^I_lL_uI 

4_o*JjJ!  ^ j_3J I  4? -LA  CjLLsLcuj  (jl  ^^yJI  I j_ukli  jJ9j  . J-^~  Ur^^J  ^JLc. 

.  LfcjJu>.J  ^1  CjL0^L*J!  £yC.  4ijj..<.nll  ^y-it 
jjl  J  33  *j  Jl2j2  ^yA  £-^-Lll  I  -L&  (_JlLc  J^e-J  Cr^J^  3 j  L4-Cq 

4  »  j  i lo  (.  u>>1 Lj  I jj  (j I  _i  4 j  ■  3~ ,  „  1  Lj  ^-uj  4_Ll*_43  j3i LiuJ j  ! j  Ju  eiJ  l_L& 
£j_jj  4_d ^Lc.  (jj-L?e-<-a-j  I j_»l^  LiUjJ  .  L^jJtliLuj  jjJJI  4?Jlj^  3^V  4_Lij!jJ! 

4jI  OJLh?  ^ J-5^  '-LLLi  (_jric.  (JLLa£j  .  LgJ  4_3t_pj  CjJu>o  3^-^-*  ^3J1  ^l j-LuJl 
L<5 j_n  q j^Su-u  4_ Lx-uJ  I  (j  La  4  4-Lx.uJ  I  3^43  ^ jj  I  4_cj  IL  z  L^-t-uJ  I  Cd  Li  I » 

4— Lljj  (jj  L "  1  ii  4— L<-uJ !  (jl-B  4jM^J!  Ly^>*  4_x^L-^  dul^  Lil  Lai  4^^jlc. 

1 ^-*-1 1  j.  t“itC.  (_yj-LA  L>L  I  cT  ‘  1 « <1 1 1  I  l.  0^  4?"  1  I  j  1  »  4j  4  ^Xst-uj 

Cj  Jl sr  "i  t  a  4  4  (Jij.  UI  H  (jr^  ^3  fLl  43j^Lj  SJl^J  »1  ia  <  <|H  ^yC.  LLLL  ^ 

. « tiJ j-La-U  c__o  L-^_4 


CjLa}L*J!  ^j-xa  3j_j_l^  4h j_xaJ?e_4-J  ^3 LLu-lI  1  j  jJlIJI  oLjL^ 

cjLLSLII  4?Jl a>  ^c_jjLj  jijjuj  .  ^JLLaJJ  c_xjL>JI  j_a  Ij_aj  4l-a31  ^IL  3jJlIX1 
.  J^Lj_U  I  800  ^Lc.  J^5e_J  ^  uill  C y*  ^ 

ciJLLX  I  ^>Lcl  J_A  ^y-t-g-OjJ  1  l_^  Jufcj  4  ^jyil  ^J-oLlI  I  4.45  Lc.  4^J>-  J_43 

4  4_j  jl_*_45  4_Jjji  l_3_j  aj  33  (jl  lIIoIj j_j  ^^y-IiJ  I  4-j j-SL<-u_»J  I  Cjl_j_La_*JL  43_j_4l/L>-j 
I  <  «i4? H  0L0. .  4SLU!  4i3l_*JI  4_>-l jj  ^yil!  cj!  juJl^iJLjj 
Crlil  L_jj_la_>JI  (^jLlj  4  j  (Jj^  4-^-j  ill  (_dJ  ji^  lj_4J Jl3j  jJlxII 

.  diLLtSLII  0jJb  3j)jljJI  J^LfojJI  (_)AjU  {yjQ  l_£J  j-L.nl  1 

jL-43  4^_AljiaJI  JU  j  I  33  <  .1 II  3^  ij-3J  CjVjL>J,I  3)j 

LjljLLj  Cj  Jl3cjI  4_£ jJ Ld  ^_l£.  4_LwLL«  lHjLlL3j  j!  4_A Cj1^j13c_4>  3_iVj 

(j j)  jL  1  3  1 1  j  jl_>.  j  .  c_ I  Jlj£  3*  « 3^ »  j^L_j  I  3^^  LcIuj  I  j_<_u j  I 
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(j aL<2^  .  CjLI (J\jLA^  VlSLllJ  Lpl  (JJ^-  4-Ua^C-LH  CjLjL^SeIJI 
<-jj  a*  1 1  j  j^U  I  (JlLa  £  U.<_u  I  1  ^jlr.  I  j)  ^  llo  }y  4-u^tJj  1  Cj  LuaL^Td  1  {ja  4j^Lj  Jlusj-j 
LljVI  Cj Ljl^jseIlI I  tfjufc  C-t^e_u-£D I j  I  4_«_<-u-J  (j^LLLJI  cJ^LusI  ^<u  . 

lU  1  *  Q  TT  (II  0Jl_&  ^_II  ^jL-cIiVl  ^ J_><_!^  «  £.  1  a  <  >i  1 1  (jV!  ^_$_<_u J  ^  i'<if. 

£.^_>.  J)  i  4  /  A^C.  g.  L^-luJ  1  Lx-u-uJ  1  i  is>  1  Lt  )  ^J-LJu-)  y  miC. 

.  4JJ  La-<-uJ  I  4_l2J  I  4l>-  L_u_4  £yA  £yJy-iu±£. 
OL*  (jdaj  LLuteJ  (jy  ila-ILll  (jljjjJlj 

4  ^  lo"  <  a  4_C.^_<_u_i  i J^JlI  I  ^-5e-J  jG  L^j  I  LJ  JJuJJ  i  LJ j_>.  y^  Ju  I  g  L^-<_uJ  1 

(J i^taW  ^_laj!)  UUj  decan  ^^jLLSLjJlj  iyy^y  <«oU  (J-*-^  La£j  i4J_aL  3^jIj 

(J7ll\  iy  <~i  C.  ^jy_uVl  4-u^eJj  1  CjLjl^cIIII  q  I  ^j-\_j1jLJI  (J-^>*  jLi^  (^_jIjJI 

1  ^j4  ClxSLa_s  Cj  1  L  -tca  C-u  L  t  g  U-iuJ  I  £Jy-?  i^C,  I  t  CjLI  ^_jj>.  g.  La-<-u  I  1  gjlc.  I  Jflllo  I 

.  g  Lo-^uJ  I  y-y£-  1  ^  4  1  ls>  I  yA  (J-J-S  CJ-3 I  ^  A  *  )  < _ t£"  1 3^-1 1_^  <a  1 1 J  ^.u-^-JIiJ  I 

Ijl_Aj  i  La  j-^Lj  'j.  j  <~n  y\  lj_jjij  <jr3  La  g  <  »  <jl£j 

(jL>  j^ju  CjLsjV!  lILIlj  .  jl>»  '  yA  {yA  4_c. j_4a_?e_o  ^lc.  c  ^?4 ^lu 

jl  4  J-351-5  (jr^-  (J  <  alX t  Js  Jl->L  4jj L^-<-uJ  I  CjLv  <?JlA  (_JLa 

CjLLLp^vl  jL^t_j_j  ^jl  4_jj JlJ>-  (jl^  LI  Cjl^-tliJ^a  ^yiszA  Jlju  dx_iL£ 

.4jjjJI  jl  (J-J-S  (j a  4_u_ul_L>a 

4_^JLj  CjI  JljvVI  (j.o»  J  JaLujI  ^Jl  I J iTu-o  1  Ll-J Ij  jjLil  x?  < 

_i!jf)  (j m  SUU  4JI  j!  (Shamash  (^i-cLti)  ^ m.H  4JI  jf  (Sin  crc-*-u)  j.  4^11 
.  4JjVI  3j-i£  oU  IL^Laj  .  (Ishtar  jLlA^.)  <— j?  (Adad 

Jl^.jJIj  4JLl>Vlj  j.  <;  x?ll  <_a J) « .I-L J  ^ <ua  Mill  l-£i j)  <,<iS 

j-j-<-uJ I  ^j-C.  4_^_2 jJLc  1_^_jL^j  jj  ^  loj  4— L-daj V I  CjI^-^JIj  ^j_j_jlJI 

4jj_L_lI  J V  ^jl  (j^-p  .  La  jLlu  c_t^£j  j.  <;  4?  1 1  jl  ^j_u_<a_4aJI  ^LIjJlsVIj 
^  1  C.  (-ill  JljT  U^e-tTJ  I  .  L^JI  4_J_LJ_4_uJ  I  4^>L*JI  £yC.  4-«Ll 

i-LUii  Jlju  1 1 j-^Ls  £yj  jJI  (_j^_uL ^jJI  4  a  <  o^Lail  (^jA  >j)  ^jl£j  .  jJjj  ijJLluj 

J-lTcJL  (jP-fcJ  ^LLaj  ^^yJ]  4_x1jLJI  4_x_*aL5e_Ll I  j-jj Io"  j  3juu 

4_Lsl>J  (j7^  4-jJ  L^-mJ  \  A  ^jojLJI  jIJl^Lj 
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CrJ£jlja  <^-iLL«  doij  jl3J 

3j,  4  \\ I J  4  J^j  4L£jj>J  «.Luil  4jjj 

(CjLLuIijl)  Co  ^>loe_<_4j  (^£-  (j5  O-A  ‘(jyJjVl 

q^-lLLlI  ^  <rtll  jljuli-u-U)  c-ljI  £i  i°) 

(1803  ^Lc.  4_j^  I  4HLa->- 
4>L>oLj  3j)  U  -v  Jj!  ^jl  JjVl  J  3  II  Lolj 
diLa^Lc.)  J  La-Ct-t-a  \  I  Jo  {J^>-  diJiitol  4j^TtSLU  jl  JlC.VI 
t4_jj_c.jJl  CoL«_<Ci-->JJ  ^  Luj  tally  marks  (^JLUI 

iCjlol ^_}_>iJI  ^yC,  l_t_Lt-uJ  C>J~U^  jl  JlC.1  £)JjJO  4_UU  ciJJ  jj 

j-^-A  Ljrs  ^1  Ml  1  llj  4_Lg£JI  03^J  (jl  ^joaj 

i—sVT  5j  i_£^T  4  La  (J-lS  IjJiieol  J^0  4_4J jLLlI 

t_;rjJI  ^12 jVl  to  <  1  ^-AjISJuL  3 4_u_u 

dol£^  j_j_i_3uJJj  .  J  JljlII  L*_o  J-J-ilu 

4-iic.  Jjo  jJI  JJljlIIj  4 3 Jo*.  ^ jVl  ^ylajfcj 

ol jLiVI  4? j_a  L<j-»Ju_u Lj  .^l_*JI  (J£ 

£^ao>J1  ^ya  »^tl  ^>^-40  4jJ JljlI! 

4>Jl^J  4_i-^1_>.  ^a-^JjJ  ^>£o  ^  4ol  Jl-u  4 4  g  <  <i  3 1 Ij 

L-a  Q^JLa-Ju_4_uJ  ljjl£  Jl3^  lIU  j  Vjoj  .  da LjJLa-*-l I 

(jjJjjo  ljol£  3l  (^^LlI!  ^_aj>JI)  (jVI  4-lIc.  Jllaj 

.  4 1  ar.  c_40cj  l^La  ^j_do  Co  Lai£^  ^jia j  ^j9jJ  ^  c_o  L?eo 


^C-ll-S  4^1  4\  JjJLCb  Lq_l£ 

^  "1  fc\  a  ^LujjLui 

^1  Jijju  CAJ  3j  4  lj_u£  bu-ujj 
oLLi^-i  ^->-1  aL  jl*jj  V  <Lil 
ya  j.  is\  a  4_SJLL<1_)  LI  yLjIuS 

Jjljj 

(aUdl 
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4  < 1 1  CjLuvIj  JoJ  jLib  1 4u_u  jJI  juLuaJI  ^ ic.  A  t^i£j 

.  J  ^  f .  £c_jjLjj  4-j l^JLU  CjIjI^LLIIj  uuj^_>JL^  Cj\ ju  ^yjjj3  j_& 

C-cjL^j  (4  j  j  1  c. 4_*_uJuLa  4uL£^  <j j-ba-*Ti_<_aj  IjuL^  4  o^l'  ^Jl^j  ^Ldillj 

^yUi!  JuLLfLII  i-ilij  * 4-ua.<_u^J  \  JuLLSLU  tu  4jfljlf.j)j-i^Jl  I 

j}  4_«j_<_u^_«  (jljJui.j  4-iSdJJ  juLLtl  Lfclju  (jyltJl  jj) x^aJt  ^J-^-tTu-uj 

1  4_uLJlC I  4uLSLJI  ^LSjVl  C-J-^-Cu-u  1  La  IjjLsj  .  jLusj>-V!  {jA^-  3j:c-LA 
I  JuLL^JI  SjjJ ucjs  JJuL^  L^-iJi  4u>-L>Jl  £) !  Jjju 

ljul_£  Cj  1— >• j"  11  Jl_>.  i  (J-lj-uLuj  ^uj  Ju  Juul3  ^J-Uu-u  .  jL?e_>.Vl 

4jjL*J!  (_^^uu>J1  £_-uau>-  ))  (J!oa  4_ua^L£  i—SLu^jlu  Q^u_ulL_uJ 

O  ljl_>ol  < _ 1 j-L-uVl  I  J-&  (jV  _}1  JlC.  I  »1  I 

.  4  g  to  »  1 1  ljuj_4 

^psI^-cVl  ^£1  jJLaJtlu-u^LI  ^jMil  ^jus  JuLc. I  4 4uL^JI  Oul^  LXj 
(jr&3  '  4  L  ss",  \  1  4jLSLI  |  clo  4  )  (J  L^JlL-u  1  ^^y-Ll  ^L_uuJ!  <_J dj  jJLb  i4ujL*J! 

.  (^J j_JI  J5)j^  Ur^~  ( _ 3^_LuJI  4jS  Ju_t_u_4  4  1  4  4-Lu-ul ^_tu>JL  4ljuj>JJ  4uL£L1I 

4uL£  jl  hieratic  (4u^u_g_J!)  4_iLl£JI  ^_<_u!  4jL£LII  ya  ^JJI  I  jjt  (JTlc.  3 ^ ^  J  J 
42  4 .ur  a  /.oil  4-u-ua  1  ^j4  4JLaJtIu_uJ, !  ^Lj3jVI  ^^Lc.  4_II  jJI  JuljLiVlj 

1  j j  if.  LJLc.  Ij_jI£^  .4_L^JI  tjyC.  cJiilbtj  4 7i  1I0  ^^1  (jj_<aluj  ^Llu-lII  (jL£ 
j_ojJI  4jLai  CjLa^a-J  0^3  '  ^LllL^  CjLs  jL>-  l^a Juu  ^333^ 

1  dol^  t  JljL*J,I  ^  ^  1  <;  c.  C-ul£”j  i4_t_<_uL>J,lj  (LjIjj.^  Mill) 

(JjL_uj  (jj-uSL  I C-t-L>>  t4_yaj^j>.  c-xjI£Lj 
4_jJjVI  Cj  l_J  l_<_u_>J  I  .  4_ua_<_u jJ !  Cj^L?e-<-uJI 

(jj)  7i  t?  ‘Tr  "nj  ^^al^ji  Ju  t4_ua^L>JI  ^_j j  LLu-l I  (JlLa  il 

4_L«  (J j  ^  i  >n  I  (^LJI  3j3  Cy*  L_u_>J  I  1  j  1  <a  c.  £yc 

.cLUli  Juu 

Crlc  Ji j-asc-a  4jj-u2lX  I  Ju  Lu-u>  Lj-i  I  ^yC.  4^ juu  La  Ja  tkJ  I  ^ j-<.o]j 

(iy  3jj  Cy*  ^ o-4  juJI  3jj  Lh3  Lry^LlI 

Rhind  (j^Juj)  4uj^_ j  cj!  t?  1  ->lH  oj-h>  .u^l^-LsVl  4_<a-Lr<_I, I  jJu>J! 

4_ulu  4ue_t_aj  L^J  ^^LLsjjuJI  c  h  ^"U  (jVI  4_uL_lu>LjJI 

Q  (j^>-  (  Juuj  J  Ju  Lt-aSL!  i)  Jl1LSL<-uV  I  J  iu  V I  L>-  Lfc  IjU-Ju  I  Jl^J  .  (^SL_u J-O 
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6uOlJ  \-Q.l  I  JJIXD 


jl)  ^j-u-3— I  4_4_<_ul  £c_<_uLj  t  1858  ^Lc.  5jL».l  ^  t's~\4\ 

^y-t-u-u^J  1  Li j j. ts~\ a  j_aj  (4_uLJlc I  4_ilH^JI  joJj  ^>1^111  ^L5La 
.  4_jj,  Cj Luo LjjJ  1  CjI  JluLu  j^yC.  LuLajJjca  4_La  ^  < u j  ^  jJI 


*14*21 

u-uSJj  i4jj_ioJJ  CjLL15LII  ^JlLc  1  ^ r< a  <4 Jj.  /oil  jl  JlC.  V I  C-<_)L^ 
i  ‘  ‘  i  -1  1  1  Cjljl—Lul  |j.a4.'V  I  ^J-4-*5-<-uJ  C  ‘  4 1  dJ5  4  3  L<-u-L? ' 

IjloJ^  I_}Jl^.  j-uSJ\  L-Sl^j  .  4  4  <  <i  all  jl  uj^uoJI  jl  jl 

jj-<-uS<LH  »  ^y-^-t-ujj)  .  lLs j-cu-J  1  (jjJ  CjUUUI  5 1  (5  4-La.Sj  4-iic. 

0Jl_A  1_L«LjI  ♦  J^oJ jJI  j_Aj  Vl  1  4  <  <un  j_A  uLa  <  <i  ill  <jV  «4jJl>-I ^J! 

JjL*J,1  j_A  ^  <  <i  ^  4JVjl1I  4  lo  a  < I  ^LjjlL-uVI  I  Jufcj  (-^-  j-f-uSLI \  5  ^^y-Lau 
^y-L^  V  I  J_Aj  .  4_U2_lLCJJ_1^J  !  ^^^4  ^^ULA  ^^-L^Jl 

^LS-  j-Jla  £_al  ^J!  ^LjlLsJI  ^3.3^  4_a  juk  jj_ca5HI 

j_L_>J  I  4_^CjI  JJ>4j  JuJj  4jJ^_1  ^_;r4  ^-U-gO-l  JjL_u_s  JuJlJlII 

.  4_iLii-c  (Juol  (-)  5j_toL*JJ  4  4  <  <i  I !  SjLLuV  Q^Lj  II  L^jjLJj 

4J  Lt.u-1 1  4  »j  i lo  ^ lc.  LU-io  J  Jo  J I  JlC.  V I  4_C  j_40e_<3  ^  to  l£j 

^J-4-*-Tu-u3  Lfc I  Jo*. I  Cj! jLudl  {_y4  4lu_uJ  (^7^1  1  l4j  I  l_iU_(_Aj  .(JoJI  Ju^ 


j.  1 JAi  j  l_2t_j  V  5  J.C.  Ls  i^yu-t^->'  ^  o ^  4  J  Li-t  1  ^-Uu-u  ^y  1  c.^  .  I  ^^_LaJ 

t^JLlII  ((^^-t-oXI  * jL<_uj>iJI  ^lc.  4_Lt_u  L t-u  I  3JLC.L9  ^y_Aj) 

^yJl  4  4  i  «i^l-B  ((S^j-u-^oJl  liij  j_A  La»  eil!  1 51  *.  J-LJJ^>  (jr^ 

♦  ^1  <  <i4 T  4 -L.LJJ  ^-1!  4  *  <i4 

^^y-Aj  i  Cj  Luo  LjjJ  I  ^cjjIj  4^jj_*_ll  CjLj_4jjI  jo^-ll  ^  J^I  ^JoJ  DJJb 
^■U-^->JI  C  h  ts~i  )  ^jLuJ  j-ujoJ I  ^ iiij  ^u-^Q»l  tjl  5j_ioLlXI  4jl1ILj 

{_y-A  ^  1 l-J !  La  1  ts~i  4  1^.  Ml  C.  1—  <-uJ  4j  I  I  i  ^_4L^_>|J  I  J_«_u  4_J  j  La  1  1^1  4 

(j\_a  Lj  ^^yJL us  V I  j-cuSL! !  ^  iJLa  c_j^_lo  I  :  j_jj  4_pj jj  I 1  ^  Jl-A  4_£.  LuoJ j  . 

!  £-4^>*  lj  45-t-uJ  4_U  Lj  ^y-Li-O  V I  ^-caSLI  I  ^  \-j2-4  C_Jj-LO  I  ^<U  4  4ot_U_(J  I  L-Jt^  lj 

:  l_-Ji5Li  5^»joL*J,I  jj-cjJ!  JUjlI^Ljj  . 


j^  =  j_  =  _L  _L__LXA 

15  ”  30  ”  30  +  10  ”  5  X  3 
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4j)-«jJI  Cy*  L>oj  lQ  * ^ U  <_jL_oj>J!  ^JLc.  j  jJs  ^yA  jJaj 

J  3 "i  i  J  (j-4-^  IJl_&j  i(Jjl_L$JU  ^Haj  _} j  ^JljlIj  j.  4?  /^>ll  3jLtio]  ^Jl  ^jLiHsV 
.  J-j-ua-Li  4_^j>. ^ijU  4_*_l^j  3^1L_u  4j1jl3jI  ^JuJ  j-<^.i^L<_uVI  J^-a 
I jj  l£L^  t  JlC.  I jJiJ  I  Jya  La  LL  4_C Jj 1  ^L_u_lI  I  (J-^ju-<_u  I  -L9j 

L^-lI£  i  ^ jJI  ( _ cjSjUl  ^j}L3  4  1_A^_lC j  o! j-jutJ! j  CjIjl>.!^JI  ^Jl 

4_jjl_S_«  11  (j ^_u  i-L/Ja  Ljjj  1  l_4J  ^u-ujl  ^_^lJI  Cj  Ij-JJ  C-<_il£j  .  4_j^ 

4  ljj_cu^  (Ji<-4-J  4i!^>.VI  Cr^i  Cy*  ^ ^  X  A  )  (jj-£b  (Ji-d-iLJI  m 

JJ-CJ  (J L^-tTu-u 1  C_J J  u!j  ^  J^>  ♦  IjIJlC.1  (Jiui-5  I  ciilj 

J.  J  f-  1  -1-L.tIu  J.  fl  4^  t  I  J)_4  cJlJL-->>  d)  l^-ia*  1 1  £yA  4  4?  1"  '^jA  (( Cj  LjTt^al  ))  4  4?  h  n^jA 

jJlj>oj  .^JL>JI  l_LolIaj  ^yA  ysr  i-^dl  31_C.Jl4  uLa_<-aJ  I  ^i_la_Lll  Ijufc  J)l 

j)I  (j^_j_jjij^Vl  4  1 1  ]r\  11  ^  1  c.  (jL^  ^Idl  <iUlI  <iLuiuVl  ju  (jl  BjLtiiV! 
4-jj-li,  I  < <-<-u-L!  I  i  4-Ti_ lJ  1  J) I  1  ^  \  a  <  <i  i  (J  I j-La  Lfc j-qJLuj 

siLaJuJI  Q^jj.4^11  La  I  .  Lk^_4^.j^_*_4-aVI  LjJjTuiui.1  4_4LC.l_JaJJj  C-i^La-*JI 


♦  ^jLaelJI  t-_)L_a->Jl  I j_<_ujL^_j  J)  I  L^  t4_tC.l_Lua  3j^j  I j_tlul_*j  ^sXs 

C-<-iL^  -Lib  jj_4_uSJL  JIaTu  4 1  *  Io4  \  i^j.  4.^i  11  i_jL-u->J1  ^JLc.  (jl^  JlII 

^LS-0  ^ J_OJ  ^yllil)  4jjJJ  4 Jj.  MIC.  JJ-4-a£'  lL11_LA  (3^3  ^  iMiUa  •  Ijjj-cu^  ^j-C  Jjjl 

c_4j^Zu  (jyAj-aj  intermediate  (numbers)  4U « «ijlU  jl  Jl^.^1 

« a  ^  1 1 1  f  |  *1^-1  (jjJ  f^jVt 

4  4—4  lJ.  4?  **)  A  4—4  >  1 1_4— U  i  4 )  1 l_U_>J  I  ^  1  C  ^y±J  j  -G  ^  '°l  4_J^_4-aJs  I  4—  4  I  IL4-U  V  1  4."  4  1 

^ jJI  4)  LlL^cjvj  .  5^j>.QXI  4_ujjj  VI  ^-jjLjJsLi  4_uaL^j 

4>j3  I  (j^Jj-4-aJ,  I  £y£.  4-oTt ^  .  LJ  LLa  ^_4-a_43  Cj  I  J-L<_u  ^-Ja J  i^jJI 

Ju  ^^j|  »  :  La  ^jl  ‘-j-i jIj-uLj  ^_ll3  jJI  ((Jr'-5 1 }) 

JlJcJIjj  4  4jL&jtj  3^I^_SJI  1  ^j4  J)j_4aJjiIu  ^jjJI  1  ^  4  <i4?  1  J)-4-aJI  4_jL_4j_>JI  ^Jlc. 

^  I  c.  jL^jVlj  ^1  4? "  II  ^j-A  4_j_<^  4_Jl4_u_4S  4_jL*JI  I  -LA  4  <ijj  jJ 

.  LjlC.  4.C. j_4a_?e_43  ^  <_J^LLaJI  {yA  3^-UL^a  4.C. j_45_?c_43 

JjjiaJLtJj  (j_4jLe_J!j  4  4^4?llj  (-7-4-A jJL  5g. J-l-4-4  4_ijT  JjjJl>.Lj 
J I  Jl V I  C-xjJJ  I  Jj j  4?jt\j  I  .  4_u  L  ^<u  V I  J  L  1  ^  ( 

Jj^.  t-_3jL*-o  i—bLiiH^I  Jj_45  Sjua^LJI  J)j_4^_4-J  ^_^_jI_B  4  4_Jj^JaJI  .  3 


6fl 


t>JXi  .X.Q.1 1  JJJXO 


3j)  t  ujl  a  3  c  3j^  (^^^-evJI  CjI£^>o  ^la  » Lulu  I 

Ja_u>o  ^ylll  ^.LuIuVl  jJ^jLaLlII  ^^ylc.  IjIjlI^I  (j 'i L»aJ  4_3jjJeJI 

.^J 

^jj-t-L-»J I  ^jjjjI  jua  ^.LxuJI  4j^_u3_U  jL£3VI  osJt>  Ci* L  jJLI 

tjLuiUj^l  ^j-43  3-^-<3-L^  ^-1  1  &  'X 1 . « 4lu Jlj>»  cj Llus Lj »  L& j LiUc.  L  4_u LLajjuJ I 

Jl-UuL-U  U-ucuLJJ  ^j-x-uJL  i  jo  UjX  1  (JuLstHl!  ^2l2j  ^1  4-U-g-UJ  3jJ_U2J  eiU3j 

.isr2kX\ 

((  Jl_<_jj))  4_Oj— J  i.  3  ,113  (J^>*  4el  ^£3  (^jJlj-uaJI  ^yA^  3jj_uaJI  ^JL^Vj 
^JLc.  j-jj  lo~i  ^  l  lV<  I '  4-ua-Aj  ^  1 ts^i  1 1  jJ  3^3 

(j^jj  Lj  Ij  3^^  ^  4-tlc.j  13  .  4_3  4_iJ  LJ,  I  ^Jl-uj  ^  I  (jj_uj£J  I  4_ud  Lvj)  uj  L_uj>J  I 
i  Cj  lo  3  I  lj  ^-J  Lull  I  ^Jl  ^ 3^-u^  aL-u^I  <^J!  1  j  1  a  f .  1  ^  gj  <  M  33  4_*_>J  I 

^JlC.  (jL^  4_3_uL>JI  .  4_u  JljJJ  J>j_3_JI  3^t-L<-u-43  J-^ ^  3^  3^“  Cr^" 

jj)  <,<1^11  4_j  jL*_J!  j_l£.  4_>JL*_4  c_<_u_uJI  3j^3  Jj)  3  <11  i_d_uo 

♦  lj  L<-u_>J  I  ^JLc.  ^yA  LJ  <?j^lLv  L^_i£  4_»j>J  I j  3^^  ^  ^LLCu-uV ' 
sJ^evj  {_yA  Jul3  44>1_UVj_uj  ^jJl  ^  1  L><  1 1  I  Jufc  3  LqJLU-u  L J 

Ij-jIS-  ^ylJI  4JLjj_LaJlj  3  Jl3_*_I,  I  cjUI^vVL^  ,4jjL*JI  3 j. 3»  11  cjLL_u_>J I  ^lo» a 
i  A LiTj  ci< j L£  4Jj jJ I  ^ y 3lo j Li^j  4-t^JJ, I  ^Vl  ^ I  o lj Ll>.  L^j jSLLuj 

plJUn  * JJ)j^>JI  ^yuH^  4jjjJoI^_U5]  (jl  Li^  4  ^L^jl  3  LqJLU-U  1 

eiLIji^  .  4_<5e^t_uo  Cj1_u^-SLj  jLlC.j  33-0  3^JJ  -iJ-‘-:?,,^^  3-0  *Lhh^  jIJlC.1  ^LlL^I 

4_jj  L^  JluJ  I  < <_u2_Jlj  o-Li,l  .UjU  V"  1  3 jJLjJJ  oLL_ajtlI  3 jj^_us  liILLa  ci«_jI^ 

Jl3^  .  ju-^L»J,I  ^JLjJI  ujL^C.1  J^e^-o  dJIjLa  ^^lJ!j  4  LfcJeeuaiJj  4  V  H 

C_aLuU^lj  4^_A^JjL3-0  4?  Ju2_(J  Lo  3^-^U  ^L_3JI  J  4^^jLL_uJV  4ej!  J_<5  3  a  j 

(jjJLj-JU  ^jjjJI  ^^_<_u^l  ^JlC.  3-^o3^  4 l_3jj Lu2_1  I  ^_jJl3j  3^-^**^^  3^-LXI 
j-J  Jl3j  ^  C.  1  lo"  <  a  L  l£^  .  4  3 1~  tkX  I  lj  J  ^y^  3^l1]  jJ  I  J-l-lC. 

4  4_<LLl^t_4  31^1  Cj!  j  4jjj?c_us  ^Io  4  » lo  ^<5 

t _ 3 L<-4ev  ^^jLSLaL  v Ll-J  ^evV  ?.Ll3j^  Jlj  i C.  ^yA^ 

^ylc.  ^-3 j-3j  3 ^^L>  ^j^u_jjuu_u_«  3^lJ!  ^j-45  4  3 An vJ,  1  3:>*^_>^^  f^dJ' 

4_u^£"  c_jL_4jjv  j  j  J  3  a  J  (j^  *  (u^  4_LijlL_uJ  La  c3 J)  Jj)  JJ-4-42-*-^ 

^LuV  jl  4_3JL3e-o  4_u!jlC  ^_t3  Cjl3  3-^tat^^  O^3  ^  4-cj3LII  c_jjjj>JI 
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CjLjL_u_>JI  Jui^  I  Ji5Laj  .  4_<j  Lu_<a  CjL>-j  Ju  4_*_>J1  (jfjz  4_u_*_*a  ^jjlJLa 

.  VLjl£j  La5Ls-<a  Lai  lo  i  Lfe j V.ClC.  L  4_JjjJl  SjljV  4j jjj-ua 

1  n  <?  l  II  ^  & 

1  10  100  1,000  10,000  100,000  1,000,000 

I  (j L^j  .  3_J_U l_i  Ci  i JlJv. | jJ |  4jj,  1 1  J I  JlC.  V!  Cj I JlLj  1 

4-La-Uj  i  4-uia  4-ihjj  5j_cujlUj  4j3j^j  Jo»l I 

c_aVT  3js  mi  » 1  Ij  1  !l  5j_Aj_j  L)-4  ^  ^  4_jL^j  j  Jl_lj  Lij 

JS)j_3  4_iC.ljj  LK  £c_<_uLj  (jj-JuJJj  i^JuLUaJI  cJilI  4-La-Uj  t^jLuLj 

jj-ojJI  -A  (JLa_*IL<_ul  Ljljl  La  llilj  .  (Jj_a5  4_!L>.  4jL5>j  4_<_uIj 
(j-a  Jlj^Ls  (9,526  ,863  £_Jl_iJlj)  1975  ^Lc.  4_<_j j^a  ^jl£L_u  £j-c. 

(J_ujjU1  jl_Ajl  6j  ^juLjuj  ^ol  a  ts>  5j  j_A  Jua  ^\Jt_<_uL  9  (JLa_*IL<_ul 

Jjljjl  3j  4ij_Li_4  6j  JLjv  4  8j 


4j* 4J j)&  <  a  LlJjJLi  ^_A  4_u2_j1cj^_i^J I  j^a^J I  ^£1  4J5^  J  Jl*J I  0$. 

^ lc.  La^  ^LbjVl  C-uLb  (J.3JLL<-aj  a Ua-Ll  1  t_;r3 

^-oL>JI  ^j_Lll  cj  j  3  in  <  ul  jJs  (jj_5Lj  tiLl^  1 4_*_t_a3  c.JlL  IjIj  .  <-lL*_iL-^I 

(jl  .  JljlJI  JL  Cr^" ^  LT^!  tajL*-J  (J 3"  mj  i  LaJuu  ^LsijVl 

<(L?  3u~x  0  >i  M  t  L^JLlLq  4^e_/J^>l  4  j  1  4  c.  ^.uSLc.  ^j-LaJ!  4  j  1  <;  r. 
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3  JlC.Lj9  j^jCa  jl  VI  dJLajJjVj  .4uJI  j-4  -ii  Ji£.Vl 

Lc_4  jufTl  (jyJLL_uJ!  jj^j  j\j>.  (jy^-Vl  4_ujJJ  (^3  j>  j_*JI  j_a  (4j^Lc.I  ^3) 


Js^J> 

g.1  4  \  C.  j_£_lj  .  j-l- j-LL-H  (JL^  j— °  (J J I I  Cj ij_£L1jI 

^JUU2  L&J-Jl-Gs^  LkjJJ^L  j\-jj.  ■*^■■■1 '  ^ J  L-J-US  LjJ  I 

4jJ^J  ^  jGjJ  j\_L_uJI  <_JiVT  jjj  j-45  ‘^LL_1L_<jI 

4J L<^»-T<-(  <i'  j_5La_>  £_$j5tll  (J j  Luu  ^LJj  (<  jGjj» 

L<o.  jl  Lillie  jl£j  (jy-Aij  VI  .  4_4-GLU  4-lL^jlU  1. is~i 3  I 

j_C  4_Lj^L  4L_u1j_u  j*  CLuS> L  Ju*»|  ^j|  (JjJu>- 

4..L<-i.i-Lt-u  jJ_ij  4jJ^j  jl  (JI_3jj)  .  Liu jj  Jj).«.,.i5ll I 

^  3. 1  4_t£Ll  t  Lt_ue_u£D  L*_^_>.  duu5J>»  I ju-u£  I  6  j_a 

.(ciDj  j-o  JPi^l  jVI 


»cj^  x>lJI  (JjJu>.))  ^JLlj  ^1  4u>-L^_j  j '  j£u 
(J^  OJJ~£  Ij-3!-^  .  4_<^_u_U  1  j  k_jjwtlaJI  ^*nLf  ^l^uvV 
4_3JL_3e_4  jljLC.1  £_$-2e_i  4_jJI  Jl  j£L$_>  ^-1^3 

;2  L^-t nL-uI  ^lll  4-u-u jil^J I  4-Lu.Lall I  j_a 

...256  ,  128  .64  ,32  ,  16  .4.2,1 

.(CuJl->JI  • 3J_ljjL>JI  (J-4^1  4-1 J^J-A  3j£LJI 

.  17  j>julJL  256  Ol  Jljl  j-Uj-^aJ,  I  ^L_u_lII  Ju>- 1  (jl  VLus  t a  1 1 

1 4-L^a.Lu-U  I  j-\_U  Li£j  .  4_ul_uJI  4JLakulil  j-«  I  6  ^^1  I  c  1-ulaJ  I  7  (Jj-uartU 
4  3  c.\  ts^,  4)  t_d_Jl  t4-se-pjJI  4  3-CLua-4J  I  4-lc.l  1  16  £_Llj  Ljj_3 

c_jL_a^ti^  I  jJ  .^_pwVl  ^jLJI  tjr ic.  4_3jz. Lj^JsI  4 j  1 4 r.  S^LiL  ttJ_i^L>JI 

^jjI  256  4-lc.l  4_LL_u_u  Luis  .256  ^jl*JL  17  (J_u^L>. 

UjjJS  .4IuJlj>JI  ^1  JiitIu_uLj  .  256  (_^J-uaVl  JJljlJI  ^Jl  ^jLlII 

t^LJI  jj^tlll  Ij-A  j^J^-uaJ,l 
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±±ai\ 


1*  256* 

2  512 

4  1024 

8  2048 

16*  4096* 

17  4352 

.  (IjLd  JulVI  0JL&  *) 

i_dJj  4-c.Lu^s  LL£L«_> 


+256  =+256xl 
5 1 2=256x2 
1024=256x4 
2048=256x8 
+4096=256x16 

~>J I  SjLi!  '  j  ~ j+  ‘  I  ) 


17=1+16 

( I x256)+( 1 6x256)=  1 7x256 
256+4069= 

4352= 

cjl— il  < n-»J1  Ljajl  ^  ^  dJLIj^  ji_o-  * ijl < !j_aj 

:(JJjLa  13  jiJijlILi  226  •  <  + 1 

+226=1x226 


452=2x226 

+904=4x226+ 

+1808=8x226+ 

SjLtiul  1  ^ w"^  L_a_ua!) 
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6oOlj  V.S  1 1  jjnx> 


13=8+4+1 


226x I 3=(226x8)+(226x4)+(226x I ) 
2938=1808+904+226 


t L*  jj>~  y\  X-Lfljull  41lL_i  cjU  4>Jufc  III  J-LUJ 

i Cj Li L<-u_>J I  0 -LA  jJl  ^11  (j I 

4j^Ii5LI,I  g.LuIuVl  ^yc  I  jJuLij  3j-o£  4-C.j-i-uS  L$j!jj».I  (jyXc. 


I  4_bl_uJI  4_u_u IjjL£  4^Lj_4 

l-j j-L<-uVl  Ij_aj  (4JU£L  ^y  C— i  L<-u->sJ  I  ^ic.  i  (43 

jl Jlc.VI  ^b  U£  j^-<-uSLH  ^b  jJL^j 


J^mSIY  1 Am0  Ud 

/^i  U  1_^_j  ^l_>.  3j_aLJ1  4_u Lu-lo Lj^J I  jKaVt  ^1  e-,K  Luj 

LLsLljjI  »  jj  4_La_i3^_4  £_>j^l  4_4jL_u_>J  I  CjLJlojlJI  ^^yb 

O^3  (J  W*-^*  ‘  lo  1  I J  ^->J  I  jJil-45  4  4  4  «  <1  7)]  I J  L—ij.  is^j]  Lb  4  1  4? 

.j^3U 

1 1^>  2? ^  (j-LojV  4 jzr  4?  ts\ II  ^b  SjjljJI  Cj Li L.u_>J I  ^jlb  (Jlltil  (Jj-u-u  ^X^-y) 

J_^L>-  (jl  1  4>>jl  1_4_jIj  ‘4352  ^y\  t  <ij  \7y  256  ^jjjjl*JI 

.(256  ^jL_uj  17  ^Lc.  4352  4_$_<_ub 

ijr£t  4^^_>-Vl  CjLlL^jl]  I  ^  ^yc£C  I  1 4-u-a-UjJ  I  4-lL^jl!  I J 

4_J  J)j_l  ^j-4  3-LC  ijy_b  4— U_I_43  yjj.  U  1_£J  $.  [_>.  SjX  a  1  \  4? -LA J 

.  (232  4ja-  4?  t*~i  11  ^Jb_il)  1  ,>nl  l_^_Lc  -Lualu-uJ  4lu  JlJ>J  I  l_+_u_u! I  £)  I  _  -Luj 

a &y  ts~i I 1  4  j  1  a  c.  ^b  4_ljL_u_I  I  4_u_u -Ll^J  I  4_J  LilL  L)  <^11  {j L»Tl<-u  I  L^iiua^ 

17  t^£-  256  ^_u_o2j  4a]jl^t_4  ^ ^ 'vL-u-i  -Ln. i  lXjl.Cll.oX  1  {yA  ^.o-lL^ 

.liJIb  5]  l-Ci^j  44  4  M.S11  (j^\  ^ 


17  256 

I  15  T T 

:  j_a  I  Jl^J  ojJl^JI  (JjLSi.1  j 
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1x17=17 


2x17=34 

4x17=68 

8x17=136 


256=136+68+34+17+1 


256 

17 


8  +  4  +  2  +  I  + 


I 
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I  JJ-cu5LII  (3^7?  (7  \jjt  (j!  Sj-OJ 

i  4-jj.  /  ^  1. 1  CjLlgjjj! 1  m  a  Ij  ^  JlC.  (jl  SjLtfuVI  (^ji^-uail  3-^  -iJLA*aJI  I  -LA 

3-^  (J-^  t jj)  mi  ^  1 1  Ljjl3Hsl  (-dJ5  L^l  /+i  a 

jl_3_£  3VI  3-^j  L«I .  jj_*_u5LI!  3+3 4 jtf L-LlLc.  c--<ju^ail 

Lol  .4ibju>JI  3  Lo-*^-<-n Lj  JJ-ca5LH  J^Uli]  4  4?  1"  +-4  C_tjJL_uI  LLsJLju 

iOj  is~iC.  3JljL_o]I  J  J  3~J  3l£  ^  jJI  33  1  M  *  JIjuj  L^-l3 

. cj^L5Ltiu_«  Sjlc.  c-ljvj-Ls  jJs  jj_<_u5L!I  3+^  3^  3_c 


^  7^  -J3~LXJ^  j>3-<-^5»L!1  c.<-<-a->J  t  4-ljl^I ^Jl  3l_j_>JI  ^y3j 

/*j_4  /  j_u_J  4^1  j_u  1 4J Lcu-l  >U-  3 3'  4-L>L<-u_u  i'S^o-*  —  9 I  ^  -3ta  tMliJ,! 

180  7  ‘ 

j  pj  1 11  ^  3^La_o  1  c.  3_j^  <  11  ^  It  3~ J|4— A  4_}l_i^  3<L^j  ( _ £i  1^  4j^j  Ls^LLs!  3 ^  ^ 

jj_<_a£~  4^. 3^-^°  Lr^"  3^^  3++*-*^-^  3^-^  3^  oi  *  I jJJ 

43  4  2 

expression  (3jLlc.)  4-»K  Lillis  I  I5l^  .  —  jl —  j_&  Igc. Jl^IjII 

1 80  7 

3jjl jJI  4jj_cu5LII  4_jjj>-V  I  aju  LiLajCu-u  1  j  Jl^.1  jJI  jj_cu^  3^  j-g^>JU  0  Juk 
3jj-ud  J-iia-at  j-Jj-HJ  J.C. I j_l!1  (J-<-^ 3>  3^-^^  3-^  *  J^-Uj  4jJ)j-j 

.  3^  LulI  I  0  Juk 

— I—  j— I—  yii  jj_ ui^  jj_ca5LI!  3^  3! 

3  2  ^  “  I 

JtaAjiJ  I  c lo  <  (i  i  i^\  I j)  1  A- xx  <  <1  <  3^3i  l*~l X 1  ^L<-u-Jl  3  ^  ^  i-t-tTu-u La  4  ( I  ^A. Ss-£>  |  ^ 

^Jl  4_j_jL!lII  3jlc.I_3JIj  . (j^<-a5L!l  (3^"^  cr^  4 

3j^cL_3JI j  .  L^j-lc j  92  ,68  . 4  :  Lojj  4_j^-jj  jl  jlc  I  L^jLsLLo 

^  3  n  Lul  4^<ufcVl  4 4_*j I^J lj  ^ -X^.  4illill 
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1-L.A  (( ))  4-<J5  .  (jl51aVl  J-L9  3j-ULLcO  3jl_L*JI  JJ_cuSLII 

I  /2378  £)l  <5rL>-  ((^-7>l*-/-^ »  I  /2  j-<-uSLILb  : ((j-h-ls  Lu-uJ I 

^j^>o  (jl  L-j-zz-i  LujLlc.  (j!  (JJ-&  3j_j_>.  V  Ij  4_<_u_^l_>J !  3jlc.I_SJIj  .  («^_j_i5)) 
(Jj  i  <  X)  ♦  4jujI  La^JlC.  -LjJ>_J  V?  t_^5ejJ  4  Ju>.| jJI  jj_4_u5  ^j-a  j  jls 

:Op»  Jtai 

_  _  Lcuj  2 

54  18  ~  27 

i  ^ jLcuj  2 

296  iTT  24  37 

t  ^jLcuj  2 

498  415  332  60  "  47 

(jJJj  4_l$5J I  c.  a  ,V<< I  c  aj5  :  Lll I  (J I j-<-4ii  I  -Luj  4j  j)  <tr.  tj_a5Ljj 

SjjljJI  ^_jJLll  jjl  ->J1  -lcJjJLJI  4>-la  I  oljL^il 

^a  50  (J-tls-sT  ^a  4_u 4JLjj^JI  ^j_a  Ij_j_t5  l  a  <  <i4  <JiLa-j  ^^liJ!  jj-4-oSL! I  cjIjLlc. 
.c_jL}5J!  I  -LA  eJij^a  \g  £i)  ^Lj3j  i-Jj_<-uL>JI  4  ]n  i  ul CjjJj  4£.j_a-?e_a  22 , 295 
£c_<_ul_tJ!  <jl5  ^yllJ  1  4_5j^_Li]l  juti L)  4  <3  <  <i  5 11  Cj  1  j  1  a C.  U,L>»  ^lo j_a_*JI 

.CujJoJI  t_iL<-u->iJl  ^JLc.  ^Jl  (^ySjJLJJ  1^51  « XJJ  4  «  .1  a\ 

Cj  Ltluj  t  nj5'4  4  4  j  4j5  j  ji_u  JlC.  I jJLl  I  o_j  15  IH_J  :  J-&J  (j  Ij  (J I J_4_u  <j  V I 

^-5_I  I  4_5_j^  Io  1 1  -LC.1  j_5JI  4? -LA  ^_u5_jlj  I  J_<a^d  I  {_y 3  J-Lu  S^jjl 

(j\]u$JULL.  xJJ  4_*j>J I j  I  ^Jl  IjJlC.  Ijl)  Cjr^i  (J-^^-ll  1  ^  54^ 

(j-a  j-Lu  4_jI_3  4_*_>l] I  4^J>U  ^JLt all  ^j-La-SjJ!  ^ jJ  (  JlJuj  4jJ^_j 

:  83  ^-u_4j_5ll  4j1  ^-Lu^jV 

2  _  _ _ 

83  “  60  356  534  890 


890j  534j  60  ^-1}  (j^  ^  j  j  <  <<  55  jj i^aj  jla  ^c_<_ul_t]l  (j^lj  (j  I  ^j-a 
83  t  5  j  r.j  J5U  4_LsI_4_4j_j  jl l5Vl  j  « .1 5"< II  4_ti_aju  4_aLl3  ^j_a  Vju  4  » Io4 

4J  4_^^l_C.V  4JlLaVl  4? -LA  i_^-LA  (jl  j_A  I  Jl^J  ^  j  «  <i 4"  (J-tla^T  j  Juljj  .  4  *  Io4 


^_a  ^J_al_ftH]l  4_uLj5  ^Ltlajl  (jl5  :4_*j>JIj  4_<1cj^LI  ^JjuLII  j  < . i 5" ILa 

.  4_LA_tijtIt]  I  I  -LA  VI  jjl^tlu  4jLc  JjjL5tl]  (j ^5-jV  Jl5^  Ijl  'vlj  .  jj-4.u51!  I 
(J)  5  ->o  Jo-ljJI  jj_4oi5  ^j_a  3^Ji^c_a  4£. j_a^?e-a  (^V  ^jlSl^-i  4jj)  »  II 
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3  I  3j  LljlI  1  d  1-^  4  d  liX  I  .  Jl>.  Ij  d  I  Ijl-lcjv.  q.u-<3-><-}  1  JlC.  I j_3J I 

2  s 

c4^-J  So£.LaJI  <^3  ^  yj-j  -^)  yj- 

^JljlJI  J-iiurJ  j^-<-aS>LU  jLlo-I  J i  d^L^"^  ^c_*_ul_Lll 
d-4  jJlojj  .  I  Jljv.  La  LLl  l^_4 1  L^Iuj  I  j_a  4^^  d-*->i-3  I  j  31 1  3  j3»l  I  4 » j  t  lo  1  lj 
Cj  Lj  L<-u_->J  1  Cj_i  L£  .  d J  Jlj>J  ^  J  L^Lb  1  c-.<-t-<-uJ  I  j_&  I  Jufc  d  I  d-^-^>i-l  I 

♦  d  l~4-«-T(-t-u^LJ  3j_&L».  d jLL>J  I  CujI£j  4  L3JL_u  cjd_>oI  jus  4  uu^aJl  cjIjI^_3J1j 
.  JlC.1  j3U  1  3  tlo  i  Ljljj_<_u  ^3  ‘  LSLuK-ua  d-*^-4-44-^!  4j^v!  -}L?ejl  d^*"*"L9 

'  lH3  4  j  ^  ,  ,ij  Jpl-JJ  Cj-jL^  L$_i  I  ijy2>y  3  3  j  ^Hl!)  dj^'-b^l  d'  J  J-oJJ 
q<^>  »  J  >  OJlJ>.  I3l_£  .  4  lol  «  nil  ^yA  l_C. JJ  ^L_uii]  ^-^^3  C-ul^  ((^J)j»jJ1 

♦  ^^jISLl-uL)  4  lj  3^  d^<-*J>J!  OJ>-£b  C-<_jL£  t  ^-Qju2uu^S>.  d>>-  (J-uLtil 
^ y£.j\  1  L^Jufc  1  d^**-^  e^-L£j~L^  dj ^  t-^l~>"  3~^  L^-l »  4-j-lJu  4_b3j 

£-a  dtb^>JI  d-^  1  ^  a  to » a  £-l3_s  4_3_j_3_>J  1  1  ^  }*\  1  4^j_ol_Lll  4_3jL-b_«  ^  j^c.  j_& 

4_L$S1II  d'  4jj.  jj-4-a^Ll  I  dj->-  3j-o«.Vl  4  lo^^Lllj)  .c-ul^-tbJl  c.  3  tS 

^_al^_c  Osiris  (((^-u-j^ _ 1— <-ti^T)  l^ljlJ))  1  a  < <q  1  lo  lo  ^  1^JL^jtIu_ul 

I  *  1  *  I 

•  ( J-yj  ->>J  («-I 

£__j_<^J>.  _  LbjJ  c_jL_uj>JI  ^LLc.  c_jl3^  fJ^i  ^Jb  Jbjj  4_J jjl 

L?  '  J  ^ JL)-^  3j_pe_U  ^bba  «  4-l^jJLLIJI  CjI  j  4^>Lj^Jl  ^Jl  l^umi  (jy3i  1  1 _ 3^_ja]1 

c_3J J_a  4_lu Jjjj  o'  .(^jl_*JI  C-<j Jl_>J  1  t_jj_<_uL>Jl  oU-lL>j  c_-(-u£' d^-4 

o^d  <11  Lxjjj  .jj_caSLII  dj1^*  d L^-*3-<-u I  ‘^-jusy j  ojjU-j 

.  1  ^jlc.  3LpJl  o_c  t-yyuj  A 1  3  jJI  0^5  4iibaio  oJjL^-S 

((jj-^^1  d-^-L-A)  (jr^J  ‘  4_uIj  4  3  nj  L 

3j_j/LL>3  JLG3  .  Borchardt  (cjjL^jj_j)  Lyl\  Temple  at  Illahun 

d-^L-*-H  '  »1  *s~iC- 1  ^--l^j>J  (4jlj>JIj  Lh4)  ^-^3-<Jl  q-lC.  CjLjl^jJLj 

^yJI  4  3  j3jJl  £ Jl_£>  dj  ^  « <1  1  J^5e_j  dj-^^  LbSL^-Jj  ♦  d^J^ ^ 

bajj 

^  j  <  m  33  d^^-4^  d^  d^3U  4_AjL^J  4J^L_uj  4_3j2-Io  ^.t  l^>  Uj  iJJI_La 
OA— <_cu_JI  d-4  <— sVI  3j^C.  i  Q-g-oJl  JJ^LlLs  ^LbtJ  .4_»J>Jlj  ^ 

l£U3j  4^Lj>-j  17  d’'-^  cii i-<-u-T(J Lj  1  3  j  r.j  23  ^  j  <  «■  33  d-4  1  j  3 


j  j  3  »3  I  j_aj  .  _ ! _ j _ j _ ! _  d-^5  ^  3 13  I  jj-<-a5Lll  (^L<-bj]j) 
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4_j^Lj  ^J|  4_j_sL_lJI  4lL_a]l  t  (i  Inj  1  a  j  c.j  » i  lo  c.  L 

ClA J  ijj  c  rtjC.jJ I  cJjj  t  h j C.j  ^ lc.  J  (j I  (jrLjL^  ^ ‘ ^  l  <  »4 I 

t-iUii  (Jjj-^uJs  1  <L)  j-±szJ  La  j_&  1  Jufc  ^a-tla  t ^_>  lo  I Lj)  iLill  c  jf.j 

.  I  4J  L<_u_4  £  _L&  ^SLi^ 


.^Jj1j>J1  Jjju  Lu-»-<a  (jL^  jjuu  4jI_3  t^LSJ.Lj 

(J^Lju  J^jLj  ^  j  <  <i  S~  4_uLj^  ^JlaTl£ 


CjLyajj!  I  4  1II0I I  (jl  Jlsuj  .  4-l^-AI  CjLL_o_>J  I  Jlj^Lc  1 J  j  ^  4"  (jl£ 

4_2_uJo  4j2tll3  C  ^ :  (Jii-4  4_JJ_p>-  (JjL_u_4  (,Jj>J  £jJ  Jl»Tl<-U-4  IjJlC. 

La-Ja  20j  20  >4-3 VI  ^Lc.  ^)-u_4_<_uJI 

(jl  $4_1^J-I.I  (J-t-4-<-u  ^1  Jlj_JL4  dj»jJLc  ^LJI  ^j_u_U_u_4j  4j>-J  Cr^"  ( L-4-3 J)  d~  ! 
L^_j|  :4_4_jJl2JI  ^  tsi  a  CjLuJoLj  ^Lalju  Cu-La-U  I  4  rijloj  Lc3j_*_uJ  1  Jl& 

♦  43  L  L<-ujv  9.  l  ^uj  d~  H  Ts 


(jy^sj «Jl)  JjjjL jl 

4 jCJJ  <U«Jrl  Jjjjljl 

yj~\  aaPjI 

<_ila  _^il 

27 

8 

16 

10 

jjjJ.1 

8 

2 

5 

3 

i r^ j 

16 

5 

10 

6 

3 

1 

2 

1 

£l~Jl 

11 

3 

6 

4 

«-c5  jlSJl 

5 

1 

3 

2 

1  ^ISOi 

16 

5 

10 

6 

(3)  2  ^iSOi 

11 

3 

6 

4 

(2)  3  ^iSOi 

2 

1 

1 

AiljaJl  J^Lp 

3 

1 

2 

1 

(4)  a-l>l 

1 

1 

(2)  4 jji ^ii 

1 

(2)  Jl^«ji 

115 

35 

70 

42 

«^b4l 

2 

1 

1 

-^—  ^Li<i  ^j-Sj  =  _1_^..i.<i^JI  jjfc  -^— : 
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.  1  lo  ->J1  4_a J)  *  A  CLt-UJ.  I 1  ^-<-uJ  I  I  _  L5L!  1  tH)  Li  L«-U->.  I  i^juLuj^ 

^ yUUZ  (( £_J_4a  L>J,  I  ))J.  Iq  <  (I  £j  I  i  3  _  £yC.  l_Us 3  _  £j3 1 ^J,  I  (J)S~>*  }  (JT^ 

.  ^yj  1  4?  1 1 1 


£■1^0  J_A  j.rO  U  C-.<-«-xfuJ  I  !^yj l_*_ILl  I  j_Usi_L»JI  JL^I  <jl^ 

jJaj  l 3j L^-Tl-Uj  4_t£,!j)jJI  ^J-luoI^J.1  £>-°  j_l4 ^3 

^JlJI  4_j^LjJI  J  j)  ts\a  11  ^j-o  (Jfi  jJjJsdj  4jIJlj_}  j-uTJl  <jrlc.  SjjJLJL)  I  Ju5>  Jj2_lJjl 

O  "'  ^-y  4(J_j_jJ1  (jl  />>j  4?  11  : (^J-t-^JLl  1 

.  ^Lu^j>JI  4  .jl^-ll 

!1  4_dLnll  4_jI  Jl_J  4J j)  ^ « <i  i  Cjs^j  * ^  ^  -i 

(J_t^l_4i]|  ^Jjls  l>^  *  4_u_u  4llA>3  4  Io  4?  'X  I4] LoaIu-u  1  ^)SLolj  4^l_c. 

:^1  lo "( iVI  ^_Lc.  ^{jr^  (j^  4_u_uil  fU  t^A-il  />>j4  Jjtj 

j-ijQj  j}LJll  1875 j  j^LJJ  (J_l£  1945  ^-^Lc.  4-Lcuil  ^  4a  4 

. JjId  jjL?du  Jjj^JI  I  ju& j  t  L-ojj  415^  La jj  345  (^-lj 

<J j  4?  »  4a  j_j_j_*_j  «;  I^_j>.  I  4  4_c.  IjjJ Lj  x^alu  1  j-C  Vj  4  4j  1  Jl_u 

I  ^J_<5 1 j_*_j  1  xiaj I  cl^»  nj-j  J 1  /.^i  ->J Ij  .  lj  j  U  ^  l^_4 1  <^>4  (Jf>  4j I  JlJ  ^ljj Lj 

^1  CjI^.  hi  Sj.  C.  (J  J  4^>l_ >JJ  l^y2>  1^-43  L^  _  l_^J_4a  y-t&Ji  j-uoil  < <  *  t/~)  ) 

4  3j-u5L!  I  Cj \juJul  I  4>  Jui  (j.43  ^CjJI  4jI  till  5  t^yz  -  jjJuJI 

4_jJ_43^_II  *j  "•  *  tl  ^JjLjt_43  (jl  4_L^JI  1  4?7tj  Cj^L?c_4_4jJI  C-l-Lu  jJl3 

^ILlI  4  j.*\  1 4?  1 1  4-L4.uJI  ^j_4a  c_4j Ijufcj  4  L<J JJ  365  Cj  Lj  Ltii-ui]  I  (jy  4_L<-£^  \_42J I 
{yc.  I  ui  j  ^  jJI  4^^.4111  I  Jl^J  ^jl^)  .  365 , 45 1  I  ^ jLx-uj  L^ju  1_^j_*j 

jLj  !  1  3  J  4  (J  4a jj-<-aSU I  Ci-iL^  ^1  CjI  lo  <  ii^all  jJ>- 1  4j j.  4.^11  4_42J^_L2lJI 

^  \  I  ^_s j)  4?"  ]  I  j.  is\  j  4  ^yu j_jJ J  4;  "  c.  I  J  4?  4  .  j)  4?"1 1  ^cjj  Lj  4  4^  ^  4a 
4  4?  J  4?  U  Cj^LjJljlj  Jlju  45  ^Lc.  4_ul_4aj^J!  4jjjiolj_i_4a^lJ 

I  Ua-Ll  1  ^yz  4_u^_il?tj  (J  I  Jl*-j  4  (( ljy  LjJ yxl  I  »  ^_j j)  47"!  I  I  .  4-lLc. 

(^Jjjl^)  4lLu_4a  J^>l_42j  Cj^Ij  J-l4  L^jlsI j_4a  y^as^  j.£  uj  {j7£i  ^La  VI 

4  4.4i  i  ‘XU  4 Io  < ill ^j  Jlju  Lc_l4  J_^j  4  Ides  (^JljI)  j  Nones  O-5^)  j  Kalends 

.(I-Aj-uLjJ  <">  *  (jljiij  ^^1  4-l^-l<-u1  I 
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4  365  j-Aj  4((J_Jjl  ^_jj_4_u_lU)  4_iL_<JI  4-Lx-uJI  ^*LVl  ^Jlc.  (jl 

JiijvVLd  (jl_C^_4_4jJ  ♦  4-U-U-^-4TuJ  1  4-L4-4J.U  (^LVI  JJ.4.44^  (jjj)  4^~  J  '*  1  4  4  J  3  H 

»  <  (i  1 1  ^_>o  3A  (^3  L^-t-u  (^j-*-0  I3-Q  l-$-i  ^-tlu-i-i  1  i4?I  I  4_i  I  >_Xj  I  4_l^5LI  I 

4? -LA  1 3  1  <u£lljj  I  -L9^  .  Sothis  (^ai_UJ_<_u)  QJJ^J  L  4_ua-<-g-)  (jlfi  ^JlJI  4_uLa_jJI 
c-4-l<-uJ I  3_A  ^j?c_lII  I  -LA  (jl  Jl^Uju  IjJlC.  ^Io»  3j-u£  (Jl 3^-!  4_Lij1^J1 

Lr^  L>  <  ii  ^ j^?e_Ll  1  I  3_A  ^_5e_Ll  I  I  -LA  (j U3  .  jJ-4-uJ  I  £)  1  <^j4?  J I  ^^3 

(j  l_£  4_j  I  I V  Jl3^  .  ^ I^SLl I  4-lLc.  jjj-l I  <  <»  1 1  £ La-<-u-l I 

j  I  Lkj  -L3  4_j_Lcj  3^5-S  £  1  4?  1 1  Jljlj  4_L uj  ^.u-4-tIui  I  333“*""  ^J_l3  O^-lL  L_<a 

j,  1 4  cT  <  4 3-3  3)3  VI  33^  ^j-4j-4-<_uJ  1  333-t-°  ^-5c_lU  33 ^  lo ! '  I  ,j_A3  *  ^3^  365  4 


(3 jJI  o%J!  j_^3  4  La jj  365  3^-o  cj  JlscjV  (^ 


33J3  / ^  t,  1  jl^ilc.1  -l3_3  1  -xSLa^  .  ^-4j_^-tiuJ I  L^nL^j  JLa£V  3I33V! 

£j\jllj±jq-l1i  3^j3 ^ L  (3^-J  4-lLqjJ I  3^  < 4?  11  ^_A3  4(}LJj  I^L^j  365)  4_L4_4j_4_4luJI  4_Lc4iJl 

.  ^  ^  3  3~  1  ^j_uL_4j  15"  4_uLa_jJI 

(_J_1_3  2400)  4_4_4J_4  i_>J  I  3^_4_4J  V  I  ^_JI  ^1  4_J_43^_^J  I  ^yeS J)  4^1  <11  (^LX^ 

.jcjjLJ!  Iju^j  (jIjjl^j  Ll£  4-uL^-J I  3^_*_4oJI  4_>JLl1!1  4_L4oJI  3I  (4^LjJ,I 

4  ^.U-4-4-~g]  I  4JI  ^^33  4  Ij  4^l~v.  4_4_4J_43  L>sJ  I  3^_4_uVl  I  ^jL  jl  3*(  C.  1  Jl ^-4-4iJ  (j^3 

4_l£  4_L^j  I  j  Cj  JlIc.  Jl3^  I  Ji5Laj  .  4J  V I  I  J-&  4  Juw  I  4jvjj  3.45  4  Ra  (  I  j) 

4  1  is>  3^-_4_uVI^  4_l^5LII  ^jJujI  JlI Is  i_lUjl^  3-^3  Cj 3-c.j^ 3 

♦  I  3-^  4_L_u  CjJlSzj  ^c. Ijj  CjJo-  J^3  4 4_j j La_ojJ I 

dol^  Jl3^  4  4_(_4_4jJI  J4I  <  (I  4i  JoJu>0  4_uL^_lII  ^gjj*-ua]  I 

Lij  L-lL-u I  3-^  4  < ! I  L^-J  I  J3JLJ  ^ 3^3  4jj La-x-ui I  C_o! j->«i  1 

c_4J J_a  l_^_Lo  (J J) 4j^Lj  ^J|  4  m  3  4a  4-L<-uJI  dxjl^  Jl3J  .  ^t-u-xa-^ui  1  ^_s j  3“i  1 1 

.  La jj  30  a  Lijj-d  ^  miC.  4? -LA  (j^3  4  J3  6  <~‘l  <:'JLJJ^  O^3 

jt « f  M»  C.<_ t-4-<-uJ  4_4-ssL>.  LaLl  Cjsj-ClC.  I  4fLT  4_4_4j_*a->-  jlj  lj^_Aj 
4j_4_44_*a-4oJ !  3jjjJI  (jy^  ^Ul  ^3^^  Lai  . <(CjVI_33j>-^LI  4  ->J<I  ^LVl» 

LajL33_4a  (Lajj  365)  ^t-u-^a-^ui  1  p  3 II  ^Jjlj  l-LAj  .  I  lo  V 11  !jJu-^a_xa 

^j-a  <a  <"ill  J^>-  4JLal^  3j3^  dul^  3^)  4  j  <  n  4  AJ1  3jj  jJl  ^ ylc. 

^_jjl  ♦  ^,.4^  3  Ij  ^Lc.  ^_^L3Ij  L-L_>J  1  ob  *(fjj 365  -j 

^^ylc.  c__4j^Iu  -L£  45 1  ^  -LA3  t  ^J^a  15"  j_a  3j_3J  1  4  o  1  3-Ll.u 
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.  Lu_u J  jj  J} 49 j L».  ^j-u-<a-g~gJ  I  Q j5L  £ Luigi  1  /^>4  Lu  1  ^u J)  3"! 1 

ciUjL^J  4  J.  a  3  1 !  ^<U J)3"(ll  ^J_LsD  l^ui,  I  ^JL^-jtTu-uVl  ^yil  IJlA  ji9j 

tJ_<^JLU_uJ  4jj  4  3  11  4-LggJl  Cg_il£j  .  LajJ  365  4-U.uJI  ^LI  ^JlC.  Cu.L>»  ^^jJ,!  ^-J J)  3~  1  I 
j.  a  nil  j-4->)  ♦  j  a  3ll  4  3  \"t  ->iX  1  jljlaVl  1  ^  <  glu-u  I  <jl£j  i4_uajJ!  jLicVl  £cjjQ] 
JjVl  jj-LaJI  (_7_ a£  .  J^c-g-uj  J>4i!  j-^-u  L^_l9  CjIj-lju  4jujI  CjI  j  3jj.i 

!ju>-Tj  j-st-J  4^clu  4_£j>*j  t  ^Lpc_i  Lfc!j_i  ^ai!  3jj_uaJ!  (jjSij 
J— g^l  Lcl— Uj-jl  gau-j  4_jl_4  ^^^LlII  jJ_Lai!  V^Lfc  ^C-l uaj  (jl  ^^yil  ^L_gjV! 

jjJu  £) I  ^^yJI  JjL^a-iVL  1  Juj  cLgILgJ!  jj_LaJ!  .  (IjJu)  ^LaL£  Luajis  ^  i  /^Ijl 

J i— gg_ l! I  4j?c3j  4_^j>.j  ^il  j-jjuj  4jL4  £_j!jJI  jj_LaJ!  Lai  .  V^Lfc 

(^yJ!  4j!  Jui!  jjrA  4_jJLZtXI  0Jl&j  .415^  j_*a_3i!  ^  3"  (jl  ^^yi!  (Jj^sJJ!  Jg>- Ljj 
(Jj-JUUuJ  U5-  .  LajJ  30j  29  La  jjj-JLU-gJ  4jua~3i!  3jj_i  ^y-^_ggj  ^Jyllj!j  4  4jL$jJ! 

.  (^J-ggg I  {_yA  ^i_jl9  ju£l  4jUjVl  jl J-LaVl  0 JJt  {_yA  ^ 

4_L$5L!!  Llj  . ^jj  29— j-A  1 2  ^iii  j-Q u*Vl  (j-<a  (Jj-ks  (j^ 

JJ)  4.41  ^  It  I jJLaJU-ggJ  (jl  (jj_i  4 J^_pt_U£3  _}!jX.I  Cj LLa_gu jlti  I  <j J_u_oJfcJ  (jjJj.  U 

4— Lggjl  La_4  4  LajJ  30  j^vVl  1  ^  La JJ  29  JJ  ^  ggjl  XJ  Ij  JlC.  Jg^3 

|j_Aj  4  Lc J_J  I  I  j!  J  4?  4  )  4_u_4g^_ggJ !  4-LggJI  ^j-A  j  4^4  I  (^1  4  La^J  354  4jjua-^JI 

cri^  sAH  .  4_L_4_g_<a— gg_I  I  4— Lggj  I  ^ ^j-0  ^_u5L  ^>-^1  (3-2^ 

^uj^oil  ^l^t-ggjVl  3jLc.^J  .  ^UJ_Ziil  ^L^-ggj'  ^2lC.  4£.^u_gJ 

4? -LA  4g>JLua  (^jj^uiail  ^j-^a  <jL£  4  j  a"  H  ^LIj  4_^iVI  4j»j  tloll  SjjjJlj 

£  s  s 

tiiLofcj  Lofc  ((^y^Lial  ))^^  i"n  I JJ  .  La  4_^jj_La-J  3jij-^i.l  y  miC.  ^L^i 
4^ JuigSLa  3^-  ^-LLI  jJ  C-gLa-jtTggg  I  Jl^j  4jv.  L>J  I  C-gC.  J  La_l^  ^j_<a-3J  I  J-3ii  I  (_jr^ 
.  I  L>  ->Jl  j^jj-La-5  O  <-d J5  (jt£j  (j^ijua  ^oL>-  J-Qr^  4j>3^  (jlS^  31  4  LLpJ 
^,JL>JI  Lla-u-u 23  ^Jl  ^^1  ^ufc3litjL  LlIIj  L^jj_23  ^£iul 

u..\U-  45!  5!  Jl_u3_*_iJ!  t^y  ^"(  \  A  IjgA  ^jl£j  .  4.C.  L_u  24  ^ ^LLI 

^julu  4  4? \"t '^-A  4_uaj>o  ‘Lc.yx^-c  36  J^uaj  4^  a  3  !!j  ^g-^a-ggi  1  ^i!  4£Lia] 

^_>o  ^jI  ^ i  3" 4 1  i^y^y  1!  ^2-:?-(-I!  ‘c^5  ^-i j 3" ! !  I  jui 

>■  Jg^j  .  4_J  jj  ^  la  J  j  I  Jl*_j  ^  L I  lO^^  4  L<a-ggj !  J-^-  4_jj  L^_gl !  ^j-»_ggJ ! 

CjLcLgg  4_O^Lc.  ^_L ualj  4? Ju5>  ^J?e2i!  4L-4II)  £-4 J_4  3^ 

(^j^>.I  4_uag>o  4_£. j_4^j?e_4a  jl  ^>0  j-xcv!  j.  u<C.  (^^L>J!  ^J^!!  *  ^^LlaJ! 
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(JJj_uj  4^Jj_xIj  (j-i -uj  ^jdl  ^jl^LoJI  I  ^j^l  4j1  ^j_uL<_<j1  1  c.  4^^Lil^ 

(J I jJa  Ju-a jJ  4_j_g_5t_Ll  I  4_C. I  j  ]  ^aeJi  I  I  Jufc  £)  jJ9j  .  3juZu  L-«a  ^.u-^-Jui  I 
^ 4a  1  ^ lc.  Jiitlu  g L<u<-uJ  1  ^£1  joa  (j^  duL^a  *<LiJla]l  ^LI  3j-cujlJ1 

. 3jdLl_*JI  julj  cjLc.L_uJI 

L^jlsI joa  dajv^lj  dal£j  4 4JLjj  lo  1 1  oJl^j  Ljl  4  <  <1  Lajx>.  36  jLita  1  Ji^ukj 
^ lc.  Jllai  l£j  4  L^j  Ij L-JL  L&j  Lh>. 1  (J^L>-  ^  L  1  1 0  I jla  4_tLU  ^  *  ^-*-u3 1 

4_<ai^  {^-£b^  decans,  (da Lj-tfu-aJ I )  ^_<_ul  (j’U^Ljj  4_lcuJ1  4j j L^-<_uJ  1  ^lj.a-^1  o*. a_a 
g  1  4  <  <i  1 1  i^£  0^-lIlxI  I  1  jJ,  I  1  j  ^a>a  4_La_ujJL  I  j-JujlI  I  ^ Li **} !  ^ J I  j— lJuj 

{_yi a  (JSJ  3^.  Mir.  4L3JJ  360  _id>»  IjlSLaj  .^LVl  lIIIj  J^Ln.  L^ljt  <~n  C-cjIS”  ^yltJ I 

4  3  J  lo  J  dljl  Cj  l_Jj_cu_*J  I  (jjJ^J  (jl  (J^aIL>Jj  (joaj  .  jyG^LjJ  C-ccuJI  CjLj^-cujlII 


^J]  ^L>Oj_g  g  U-^uJI  ^£  joa  JJXC.  ^5e_JI  4j3jOlLu4jJ  ^  jJI  (joajJI  Ju  Jiao 
4  4IuLj  4_C.j_4_4jj  dljotlo  L$jI£j  Ju-aljJJ  J  Joj  ^jaeJil  dol£  LI.J  .^JLlJI  £jbji,l 
4x. L_4j  I  2  j)  1  (_jrLc.  J^3j1  I  JlSLaj  .  4ajLdLg  4a_L<ajJ I  da IjuxlII  oJJb  da joTt£.  1  jJlb 

I  J jiai  I  (j j£L  (j  I  1  Jl4>  ‘-r*Jj3 J  J  l_g_Lj  I  l_dJ  j£j  .  (J-dJ  I  J J-L  J  JlJL-3 

.4^.L<_u  24  jj&  jL^Jilj  (3^3 

£}  ,"1 »  ^_I  I  g  1  g  <  >1 J I  ^  t  <  (i  4?  1 1  I  _l>-  I4J  Lt!u-g  wLuo^JlI  ^  j_u^Js  I  ^4 1  lo  <  1 1  ^ 

J_i_S  SjJjIJlJ  Cjj_j_j»  ^1  jl  t  ^yA  &  \  a  11  £ya  «4j 


^1  lo  ill  IJl^J  4  j3j  xLaJ  ^Jj  lji.ua i^U  ^jSLl  .(j^_tLL»Jl  q\  11 

^_j j  3~i  1  4jT  jJlojj  .  4jj  LuuHl.  1  CjI  Jl^jJI  jlSJulj  ^j-ojJI  ^j^jLxjS  1  IjJjl^ 


IjjI^  jl  £j\ Jj.  4^>U  Jl 1c.  Cj ji.1  Juu  La  BjJlS  (_jr£  Cj V La-ftTu-u V 1  Cj L^TujlI  1 

.^4jU^1  4  j  L>  r.  1  Cj  Lj-xuiaJ  1  (j j-g-<-uj-j  La  LJLc. 

L^xJaju  ^j^i^Llj  (jL^  4  3 l~i 1  4jujV1  fUjL£J!  ♦  ^jLj  jj uallil  l  lo  ->J1  ^j-oj 
^uj_3J  JaLuTu-uV  ‘-HaVjLt^a  dusl^  L^jI  jl  4(Jlja-^l  (JLv  (_^Lj  Luaju 
(J-LTlJ  L QJl£  JJ-0>LI  4  jL  311  4JUJ1  gLiaa-I  (jjJ  ^aSLu  4_^L^-J  <((jy  3  j  3 -v. )) 
jL>- CLg  C^J  dal  1  ^  Jij_3li_3  4> Jufc  jJlLgj  .  4jj1  g  « .1 11  ^Ijxv^L 


^  j— jl  -c  (j^ii  J  4  ^Lla_j  jl^LuL  gLaJL»Jl  ^L^ILaL  dia-Ujlj  1  Jl>. 

iJ^£  4_*_jjVl  ^  £  ~  <;  lo  J  j|jjj_uaJ,l  J^jlLuuI  Jl^j  .^-u^Liil 

L-j-3j-£  J  ^  r.  (jr3L>-  Jlj>o  (j I  (jSLa-t  1  ♦  4  4?  1" 3e_g  ^jla  1  j^L  V j  cuilltit^a  c  34 j^a 


^Jj  4  4  3 Alt  '^-g  ijys  Ij^.  1  1  ^  <  (14?  \  (j-uLJl  (J  La-ftlt-uu  1  4^jjJa  L^jLcuj 
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^Lc.  3j_JLLu3  4-u-gj^-ti]  I  3jj5JI  Jlju  l±U  jj  )  Lt-L«-uJ  jo.  LLa  C-t-£j  {J?^  V]  CjJurtJ 

.  ii-1 1  a  <  u V I j  jJI  L_u_ij_2  ^  UaJj I  (j-u-dj  (j  \  (1789 

4_$_^l_«aJ!  ^yc  (j\ju4  5  Jo.  Ij  ^To.  Jo. ^l_3 

(J-g-aTu-uJ  tjr^  * <— J  LoJ  L  <J  LSjj^j  I  ^Lu  La  LJ  Ll3  .  (jjjJ  L  J I  Cj  1  Jo.  I jJ  L 

^ g  mLj  ^LILLlII  £)Lfc  jl  LiJLjl  }  LJo-u^j  t^^olo-VI  £j_d  (j-t^a Ua-Lll 

.^0.1  ^LLlJ  ^JLLjl  J_lC. 
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l^—4-u I  & J— &  l_J_4  l_J  1  £j\  ts^t  1 1  i  3  ni^ 

4  LJLjJ  1  4  V J_&  ^1  lo~  <  o  I  I  Juu J  ^  ^ 

1  I  lo jT<-<-U.fl  (j  ^  jj  I  4-U.l3 J-tiui  I  C—AaTlI  I 

(j^_JL_J  JJ-dVl  ^J!  3^  Io  ill  ^yC.  1jl_5S_JJ  4C_5j-JlJ! 

* 

4_3j_*_4_L1  4JLaLjJl  3jj)  i^i  ]|  IjJjLu  ^_^_)Lb  4  3  Jo- 
I  Jl-lj  (j  I  i c_j^_»J  I  (J7^  l_Lt^_4-J  4_j I  Ji5!_& j  .  4  j  <j  aoJ I 
1_4^  4  3jo-^  4_4-s  Jl3J I  4_j_Lu-oJI  SjLlooJI  ^Jl  ^  1^  <11-5 
.  <  <l3  iT  (JJ)J  M  /^l  I '  (J  *  4?J 

i3jL_>.j_II  4>Jl_&  1  ^ j 4  ^_lo3_j  I  ^o-l^-LlI 
JSLi  1  ^ 3jj-L>  Ljjjj 1 t~<  3 mi  JlII  . o Lj Lt-uoiJ I  13  j_a 
t  Lajjj  (jLj^aJI  3jua3_*_4  (Ji j-b  J-$o- 


.4_ul_4jjJI  4^-JjjISJI  4_co_j_^JI  ^1  cJLZulj 

4  4  lo  5>U  (jj-c. Lk] I  j-uQll  j-^Ti-t-ul  1550  ^\-c. 

1  ^  \  4  »  ~  <  xi j  4_jjI_4^JIj  4_uLjj_i]l  4jJJl*J! 

.^Jl-4-C.I  <  n"  jloeoJI 

cjLu-oLjjJI  ^jl  4JL5L3J 1 . 4_uLj 3-jJI  jL^L^Vl  cjjI£j 

jl  JlC.V|  4jj_laj  J-&  4_3  l_4_4ioJ  I  ^JLc.  (jlj  44_«_uJl1^JI 

^aJL*_J  I  Jlj_33  .  j^oJJ  jf\  4?~l  I  j_&  4  4_<_u  jJii. ! 

0*  l^I  ‘6i>^  Jlj-k  c^3  cjLooLjjJIj 

Cjljj-LajJI  duJo-j  4  4_u^_*J  I  4-l4-La]  I  4_io^_lII  j-u^£. 


4_j^_la_)  (jjJ  (j_4  (j-j-j-LaJJI)) 
4-j^JaJjlj  t(jy  ^  C-l 

«  d  ^  I  fir 

1  gJ.Lu^  L<^S  hLLuIS))  J  ill 3JL4 
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£_J  LaJ  1 J  J.  Al C.  ^j_w^L_uJ  I  (j'UjJiJ  I  ^jJ JJJJ  J-jl-J  Lc.  (JjUZ-O-)  4_J 


.jJ^L 

\$£Us~> jj  4-ua-L-l I  4i3jjtl \  CL Ij3  (j-i-Lo-uaJ I  ^ jJ  4(jjj_dJ  <_jjjlJ I  ^J-j-Sj 

(j-AJj  Jl_o  j  j  m  L»a  1 1  s.  LcJLstJ  I  (j  L£j  .  1  (JjJL^TJ  I  j  4-iLaJtJ  I  4jjj?ejiJ  ^La  L£L 

ljj£Lt-il  4jijjI  J^5*-^5  ^.Lt-U-^'  _}^Lpa  (J-j-9j  ♦  ^LlL^TlI  I  J>jj>J,1  j,  K  a"  1 1  tJTlc. 

.  ^  1  lo  <  II  !ji_&  I4] L^jlL-u  1  ^jSL^J  Cj Li Lt-u-'v  (jj!j_Lj  L j.  i"i if.  Lj^JlC.  LaLLaj 

US’  4  4-Llxi  2000  ^L&j^  Ljjjl  -}ldf.^Ll  4-Ut-u  L-u  V I  dj  UlJ  1  1  J  fl  in  1^1  dSj 
CjL>-jJ  (yA  i^j->-  1  diVjLt-aj  1 4  Uj  <  ,n  4_ul  4-l*.uj3  d»^jL*_<a  ^j-o  I j_£L^J 

djWl  »  j  1  jJLaJtldu  I  j  IjjSLj!  ^^jI^  i  dJU  .  Sjdu L*J  I  4j*.jjJ!  J  isfs 


1 clj 


£jc>-  •  JljlII  ^jJj  abacus  (j!  JljlJJ)  ^JJLa  4  4 j  I?  11  4_u L<-uj>iJ \ 

4-^1  lo  Hj  cLsjJ!  (jjjJi^J  IjjL^  j!  1 1  £_<a  (jjJLaLuj  «:LaJ-*J! 

(jjj  M  ‘S~l  11  ^LaJL-11  4^J_jJl  4-L-lc.  £yC  LlUc.  l_J  silj-C^Mj  d! Ijli!  CjLLj^Lj 

.  4_IjJilj  4-lL^jlH  jjjaVL  (j^-Li-tTu-ua 
(j\  j  <  j  i-^ll  1  ^  <a  j  L^Jjl  .  4-u-a-uj  c_jLu_u1  4j^Lj  jj_jI<JI  Ij-^J 
jLLjG  £_ds  I  jdo  ^ jlcu.*  tjyCi  CL J I  j  L^-c  L^j  }  ^ic.  d»  Lj  L<-u->l]  I  ^^1  \^j.  lo  n 

L C. (j i3^Lj  (j  I  ^  ^  Cr^"  l)^  ‘  ^  La_JLL_u^LIj  Ju-ul1! 

jJjL-U-C  LjjJL_uI  J.  f\  £LL  1 1  (jL^  .4jjjjl  (jy£  ^Ldd>V 

^  <?Io 4_<-^L>-j  i^_j_^j>JI  ^Ldidjl  JjL_uII  J)  Jlj5j  dul^J  -  4_u3j_i]l  3Ljj>J I 

4_jjjj_d>  4_S_l£ jJI  CjLLlo^JI  0-jL£  . jjisa I  ij» J  jL£  ^jJI  4jjjJI 

VjJ_cu-C  U  h  t^i  ll.tj  <J  jl_*Jl  4  I  .  4_!jJlJl  JJ-«1  J-L-Lt-uTlJ 

J.  °)  4^_iL_u  J^Li^eJLI  4_J]  4-^-j  ts^i Ill  ^_i  jdliJj  .^JL*JI  ^Ha_Lll 

$;LuIIjVI  0  JJt  dx-jl^  L1.J  .  ^JL*J  I  ijr£  1^ Qjl JJ  I j-L<-aJCJ  (jl  4  j  jlo J_<5  ^ ic.  (jL^ 
{yA  g.^-xluj  .  (j J)J  M  4^1 1 1  JJ  jLL^  4  ^J-L-uJ  I  j  &  j"(  1 1 J  4_3^_>J  !  I  j  Jd  4  <  1  Io"n 

^Jj-JJ^Jl  4? -Xd  (j^jjjfcji.1  ^_JJSC_4aiJ  5jJj_UO  ^  J  lo  4 1 1  J  J^C  £LL  1 1 

4_j|jjT  C2-lszLl£i  ^jjjJlj  4  4  j  <  .i'4La  yyz) jJt_4iJ  ^^r.l  Juu  Ijj_uj»-  I  ^jjjJI 

yyz-zz—uj  1_4_jJI  ^-aZ-Lj  ^1  4jjjJI  y  jlojja  4_j_lLjj 

.  3j_j_dLa  4  j  1  j  c.  CL j  I  j  Jljj  ^ZaZj 

4^jjv^I  4_4JJljJ!  (jylc.  (j-\  j <j i^jll  4_uL<JI  4_uoli»sJ I  3j_ti,l  OjL^ 

4_jJ j_4  (^J I j3  La  j)  4j^j>J,  I  4Jl1I  I  CL J  iSd  .  1  L_4i_jj  4  j  m  t^i  1 1  4_*JJ  I  4^  Lj  I  ijrA> 
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£j-A  4_C J_-a^?C-4-3  3juL*JLt  jLSdVl  fj£.  jL-*J  4_jl  3ji_p.J  CjLaJ^  ^yA 

i  Lb*.  diLa-i^  £_<a^>o  ^  4JlU!  o  .  L^j  Jl>. jj  <■  L  3"  ~>o  4-gi^  (jT  VI  iCjL^iSU  I 
t<LuUV!  jl  4j  J  \ \  1  3  11  4JlU!  jl  j-<a-i£L-uV I  4_iJ  ^ 3  (^L!l>a)  CjJl^cj  La^ 
4_*_u-^j  ^u-btL-U  V  4jI  U£  iZb-u-jlj  £jL-b_Uj  ^^y-LbL^JLl  dJLuk 

Laj  . j-tlTJ  1  jl  L-kjj^ulI  CjIjjI  4_<a3  ^_u_jJj  Cj I^-laTlc^  4JL>J  Ij  JjuaJl 


L_<_j_3^pJ  V  ,  »La-<-uI  4-L^-<-uj  La  I ^il  ^Lb>u  V  CjI  3  is>  1  4  1  <<  1 

^  J>  1 

lLLI_4  1 4_!^  La  LfcJ>jL3tJ  L$j  OJjtlj  ijrl]l  4_S_3^_LJl_£  :  Cj  1  <a  K  U  ^  <  <iL-ul 
4  3  1  bn  La-ilj  l  Cj  La-LL '  ^_ujuj  ^j-u-L  j-l-laTlI  1  (J^  LjJL_uIj  3 t_4i_u-bj 

.  4_u j)  /.^i  1 1  3j_t_J1^ 


j  3  4  4  j  m /^i H  o LuJa LjJ I  L~  cJHII  ^-uL>JI  J_ol_*JI  Lai 

La^  L3L4J  4  4jjj_i-o  4_iJ  4  j  m x^aJl  4_jL£JI  » 4-j-u-uaJl  4jLSLI I  4  » j  1 L  1 

La^  4 j  I  LLuTu  (Jiua-J  j-Qj  (J^-3  *  4-jj.  1 1  4j3jlf.j^L^J  I  4_j  LSLI I  (_jr4  <J  L>J  I 

{j-C.  1j_L£  cbilbcj  -  4Jb_3_>J I  .  3  J  Tin  a,  3j^£i  ^J_u_<a3-J  ^AjJ 

(jl  ^yA  4JlUI  dbSLa  .  ^Lba  4_ujjjVl  4_il]l  Cj  I  jJu-^j 

j.  L I ! I  Ju  ^jojLlII  (J-j-3  (j-4  ^__pa->>  ^^y^  4_a j) ^ 3  xa  (j^»3 

b^a-LuJs,  I  £-jlas>*  (j  I  .  4a£L>J,  I  4JlLI  1  3  J jJ,  I  4_ji_>J,  I  Cj  Ij_ia3_1,  I  ^yC. 

4_iJ  L^jl  .  4£>J^  4_iJ  {j ji_*a-JiIL_uj  I 


L^-oLLj  a Lij  qL-u-u  LajI^, 33  1  <il^  4_j_Lj_u^JI  CjLu-bL^JI  3 

(jl  i4_U_u  Jlj-L  Lu^_3j  J-U-jLJ  (jj-ij  t(Jl  <  «|V1  J^j-S  (^-iJL*J! 

J  <a  »3  <  «ij  ^  jJI  ^jJljlII  ^  1  L  } H  ^1  ^LsJl  4_Lc.  Jj-rtoJI 

4_4-JJl3J!  4  j  m x^aJI  CjLu.bLjJJ  lJu^j  ^J-^a-Jo .3jj_^jlXI 
4_4^L*JI  (J-j-3  £yc  J  i"iC.  C^JLiJI  ^^y^  ‘4_^_jJl3JI  4_LojVl  (^y^  c-tT^j 

tCjLu-bLjJI j lilLlll  jLi(j^jj.(l26l-l202)  Chin Chiu-Shao  jLi  .  J  1  t-u 


^  111  ^  /  / 1  »  1247  ^Lc.  (jy^J  .  Jij  jjl^SLj  LJLe-o  1  3Lj-<a  ^J-ia^J 

.  (^1  .  m  4 1  4  *  i xjj  ^  4_u Lu-b L j  4JL_oj)  Shu  Shu  Chin  Chiang  ((ciiLLufu  Cj^Jh 

"  if 

L.u-0  1  A  £  '(  A  (Jfi  i  (J4  1  is~\  4  4_1  L^  ^j-4  (j l£j 

£-juud  I ^i, !  I jUJ  L  Lu  ^  L_a£  V I  c-<--)  .  4  j  1  a  c.  L<-uJs !  C-U  .  L^L>-  (Ju-L 

jij) 3  < !  t^LLJI  (J  1  <a c. Tj  i(j^£LxaiAJ!  * _ iL_u_>J!  ^LLc.^  4_<-bjl_3i,l  :4_i]Ltil 

L  4  |S!  1  3  I  I  dj  L  L_U_>|J  L  [&UJ  Ll3^  ^y  ^  I  ^-t-u-^aj  t  (_  <  >  i^l  1 1  L  ( 3 ^_l_>lJ  1^ 
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3j_SLa  ^  U«j  Vj  .  indeterminate  equations  «3jiju>J,l  j-lc.  cjVjiL*J,!»j 

u _ -  i  ii  'a- a  L^iajtlLmj  4-du-LgaJI  CjLj_uoLj^J1  ^L_oj1 

a  j  ni  tl  ■  ia.j»  '  a  .  cLt-la-tJ  1  j^_cVLi  L^lsLujI  Liiajl 

.iljjJ!  cdjbV 

JLa^  i<nl1  j ' ,  i.  VI  ^  _\_^  ^_t_i^  jjJLi  <  ii  1 1  C^J  § 

^  u>>- ^  SjLuL  0^ 

jJ3j  .  1  ^  i  $  tj  1  ^  i  1  mi  .1  (jj-ajJijj  Ji^LJI  (jjjJu  I jjI£  C_i_p-  t4jj_u_uVl  3jl_3JI 

Lu-t-u  I  Jufc  (jl£j  c(j\  x.a Jl  CjI j-L<-u  j_ui£.  <JI jla  4mi^'i 

I  j_&  j.  <~if.  oj  la]  I  I  (j  l^  4  <  .i  3 1  C_<_3 j]  I  J  ♦  4_i  L£  j-tlu  Lj 

j-J-^T  lL11_LA  (jl^  4jI  £j\- uj  (Jj_3jj  .  4  J  M  <^>I I  CjLuJ^LjjJJ  jJl 
jL^  (iLaJLc.  4jM^  Lil  (_T^  CjLuJoLjJJ  4_«_lij  J^a 

cj LL LiTu-l! I  ^ ^Tlcu-^3  (jl^  jLL!  .  4_l£ ^lc.  jLkjjL  j Mil  ^  jJI  c-<-£ jJI  cdJii 
3^113  ^1  {j^  cj jl>.  La  icLajJI  ^JUj  cj Ll/Io LjJ  I 

.  4lu  J^>JI  JJ)  H  JjL>.  (jl£La  (^1 


(J_*3_*IL_u  I  t^jjTtSJJ  ^Lj9jVI  {j -a  JaLajl  4-<-u-^jv  4-4-jJlSJI  .uaJl 
^  ■i.o  »  1 1  4_ZLiuJ,l)  4jj)  t^i »  H  ^Lj3jV!  Ll£  (j^-C. jj  .  i  a  l"t  rK-A  L^_Lc 

Lai  .  4_u_uL_uVl  t(  Jl*JI  ^lj]l  Cr^"  lP-4-J  dul^  ^yjJl  4_u_ifuJ>J  1 

j— <-11  U7^-  4  j"<  Ml  Lal^jl  d<jl£i^  4j^LlI  !  ^JjjV! 

J-^-CL^a3  CjjI^  I  4^jj>-jJ,I  «  4_ua_<_ujJI  ^l£)jVl»  Lc  .  ^jLLiL_u]  I 
JljJl*JI  lLILLA  (jl^  JljJ)  .  jj j jUi I  4_Ltiu_>-  ciJJ  jj  JjLjj  Jj  7s  *  11  j  4jJlj_lII 


J j  I jJ  I  J  Jl^J  I  l  t  '/>  *  )  £ yj-U  I  3  j-uaTt-I,  \  4  j  1"  I  jJ  ISLtlu  ^  I  a 

G^Ui! 

J>  5  J7  _  -  s 

I  .jj  JSL<-uj  3j  r>i  c.  ^  ^  4_i£L>iJ,  I  ^ !  lXc.  V I  c-<j  l^_j  i  ij-A 

t  _ j)  « ^  i  ii .  (jLt-u » jl  (j  <ii  c.  4j^Lj)  «(jL_u  _  l.u  » ^J_ii_4  ^jQjJL 

4_jLUj  ‘ « O ^3 »  t— 3j_tiu_*Jlj  Jj»  cJjJVIj  t«^Lj))  ^  ^  <  <i”  4jLU  C^jI^j 

^JlC.  jjj LJU  (jl^J  *((L)^  })  (^l-J))  C_3JI 

.  3 j  H  jl  !  ^-<_ul  4j  Lt_<3wL<3  3j  miC.  jl  4_uLaJ  ^uAjlJI  U-*-u-u  L  g.  Lu-u  V 1 
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^-LuV  1 

L7 

(°4>" 

^y-t-uLj-U  V  l 
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dlLJ 
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III 
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63 
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33 

1111 
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_L 

7 

Ljl-i 
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e 

8 

L, 
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/l 
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9 

TTir 

it 

£ 

10 

— 

+ 

+- 

l-LUjj  4-d.J j,  Iq  11  j  II  t?  i  I  Lg-J]  jLca-j  1-dJj  ^yA  jljLC.Vl  l!cl 


LjLp. 1 iJj  jl  Jlc.VI  ^yA  cjI^L>oVI  &J-&  dul£j  .  1 000  jl  100  ^Jl  a»~  <  «>Lj 


1 00 

sjl)j  O-^J  -  Zj-0  100 
4JLal_*JI  4  ^  i  lo  11  =  (J-flLc.  100 
=  <>L>i_j!  1000 

j.  </ir.  —  j  g  (~ii  100000 

J—1-L<.aj  4  4  J  M  ts~\  1 1  Cj  i-U^>  LjJ  1  ijr£i  l  l  jJJuIiJ  J  fl~  1 1  (j 

^yu J^UI I  C-cxk jj  Js  Jirtj  ^<u j a~  1 1  .  La^jJlJ  O-i l£”  (jP-11  4jjjJsd l^_i_d V I  4_3^ 

jjJ^I^_j_dl  ^y-tlc.  1  jluu  C-<_iL£j  4  4jjj-L>lj-y3  VI 

^Ul&VI  Ju3j  .  jjio lj-ua V-l  v V IjLujv!  I  JlC.  JuJl>-  ^uj_<2J 

4—ojV-ll  ^_)  jLiL^-J  (.  lo  I  jjjj  CjVl5>Lcu-4a  <  s~\~i  4  V-l  I^yu  l_<_uL^  4-C.  IjjJL) 

**  lU  s' 

s.l_$JLc.  (JjL<-u-o  cjjJj  4_<ijj  1  jl^  .  1  ^  <  <i (^ju^\js^\ 

^ I J  C_JJ^>J  I  :  ijr£ti  V  I  i  L^L>J  Ij  J  I  ^."(J  (j  I  (j\-U-U  -^Jl  CjLuJ^LjjJ  I 


I  oUjjJU  4^-Lgi  4jIj_<_uVLj  4_LsL>J,I  jjlII 

JuL^jJ!  (Ji  a  *"(  <  «ilj  c-olju-bJ!  4 

jljLJLJJ  4^1—lTlJvVI  <■  3  Ai^J  (Jjj>-Jl!I  ^JT ic.  C--4jl^  11  <_jL_4U>J  4-jJ-t-uJ  \ 

Jlu!j_3_1  Jj)  47  <  II  4  (j  l£L<-uJ  1  g.\  4^1 -S.  |  ^_jLxJ  4j>JL*_4J  (jlSC-uJI 

.  llU  j  ^_tcj  4  j_4oJ  ijrLaj 


Counting  Board 

JulII  (Jii-a  Cjljjl  C.J-4-»Tl<-u ij  4  Lu-& 3  ^gj^ZLj  4  j  <j x^aJI  Cj Li L<-u->l] I  C-<_jL£ 
j^yjs  l_C  C^'t  t^t  A  Jl»JI  •  L^JLjlIlJJ  1  ^  lo  3  l_4_>lj  Cj  Li  L_u_>J  I  A  V 

jJ  I  Mil  1  (j  to  mi  1 1  3j_o£  4jl3^  Cj  L*_j^_4_j  LqJ-*-4 j  4  I 

jljL^.VI  ^]l  (J jlgj  J\  ^J]  4^jiJI  J^jlII  1  j 4 ^1  r.  J  4-lL^ju  ^j_3j 

4CjI_4-^jj  £_jjI  4jI^j3  1  /^ir.  (Jj-ks  (jL^J  .  4-1-4-u  LU I  CjLsujJ.1  4uj11o  U 
jl  Jlc.^U  CjI3  1  i/i c.  27 1  4_i j)lUl 1  4JL3 L£J I  4.C. I  cl<_i 

j!  10  jl  I  jjljlJI  1  is~\c.  c-<-il£j  . 4_jJL_uJ!  4_l>.jJ,I 

.  J  Lt-a-J  I  ^Jl  ^yA  4  1  ^  J  °>  C-ULolsj  I  Cjl_3U^_<jJJ  l_*_U  ijljjj  .  £cJI  ...  100 

4_C.^_<_uJ  (J-3-U  ^  1  C-cJ  4  4jLlL<-u-~>>  i  JuU  JU_L_>J  I  {j  ^  1  ^i/)j  JUUJ 

j_jj_L<_4jJI  £juA  jjjIo  L$j1£j  CxjL£  ^Jl_*JI  ^Ju  4_c.j_<_u  (jl  (Jj_3_I!  ^j£~a-)J  4^j-jJI 

^j_43  4  lo  <  Iijjjjj  ))  3-i^l  0  Jufc  ^1_4JlL_uLjJ  .  $.\  (^J- 3  J.J  Io" 

4j^_uj  CjLcuj  4_ju^_4_uJI  4-u-A  jJI  Cj  Lj  L_u_>iJ  I  4  LClC.  V  Ij  4  Cj  Lj  L_4jj>J  ! 

I  (j> J)J  M  /^>l I  Cj  1  j  i's> I  g. L^-lc.  lo"  ( (i I  4 4Jj^1s  Cj I ^-LcuJ  4_<_uj L^J,  < Jj  JuJJ 

.  j-mJj  4J j^_4_4j_j  Cj  Lj  L_4j_>J  I  jJLc.  i 

^ yu  l _ <_u  I  (j  L£  Cj  l_3LJjJ,  I  4^. jJ,  I  ^  l^t  *  1 1  L^-»Tl<-u  I  (j  i  ^-JuS  I  jJ  I  {jjA 

cj!  a  i  (i  1  />.  ji  j  t  <<  a  j  jl^j  4(j)jL*JI  (^l)  JjLlLI  ^Ukj 

.  (jj)  J  I  J  4^11  ol_J_LtfsLjjJl  g  L^-lc.  4^.l_t-^^  £*J^Tol  ^doJLJI  ^  1  lo  )  1 1  ^^>*1 

C— -t— i— <-u_i  4 (^y  r.  4_j_3  V  ^|)  LdU.  CjLju^J.1  (^>2aJLJ  (j^  4  3 j  3 ^ j 

^jJI)  Jj lo"  <  <iLL^  :^, 3 jl>-j  c  3j^^."«m4?3  4  LjjL>*  ji  jlj^  ^jl£LU 

.  ^  m  4^>  II  JulII  4j^LjJI  Ll*J  1  j  .  l_C.jLb  luujua  (J^-4-J  3^ul  J 

3^  i  I  3^— t 43_^_l£  ^yil  jJI  4Jj_oa 

4_L«  Luwj^-Laui  (j^-LLa  e_3_Ji  ^Jl  j.  3  4^  H  jjra  Uju  1  a  $  a  JJlC.  ^ I  ^J-ll^TlI 
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OuQLi^iUI  QjuaJI 


Q\ j  m  i.^11  Jjj-dj  J  <  “  4j^_jj>-  (jy-A  -  j  a  A^aU  ^JiuaJ.1  ^jLUl  ^jl£LUj  ‘.  Ju>Jj 

La_slj  1 4-jj.  lV<  1 1  LJu-U  I  -LA  ♦  4-4-J  Juij!  Cj  LlCj  LjjJ  \  ^ jlc. 

.  Cj  Lu^-4  j,  LOA  U  ^yJ-4-*-!  I  aa-1  <  (I  ll  I  jJ  I  ^j-0 
(JjJu>J!  ^_lajl)  4j j)  i C.  ^Lj3jI  <J5LtIu  ^ylc.  _}!  JlC.V|  C-ljL^  Cr^-J 


(jl_3  id]5  ^  i^tC.  (juu>  (jr-L>'  1  .  (J^jL-uJ! 

Jlj  Jiic.  i  4-<_u_«aj>.  jJlL^It]  4_cj L  ljj_)  j  I  Jlj  Co l£^  * 1  (j-uJu  (_y3  i  4_jJ  LJ I  l  » 1 1 


^J!  4^Ll^I  i  5  ^  JljlII  4JiLgJJ  1  <<o  »U  4jj1  j_d  4«4j  Jo»lj))  1  t<~tc. 

ts~\c.  jl  iC>jj>- lj  1  t^tc.  4-^Ll^L  9  ,8,7  ,  6  jl  Jl^.VI  j.x <.m <  *5 

/Ui^c.  j-Jjl  jl  cIjMj  j! 

4  Lt  J  <  (I  )  4  j  1  <a  f .  (^jJl  Jl*JI  cl^»  tr>Jj 


320430  .  1470654 


Cj Li  Llo-tJ  1  4jI  Ju  tjr3  JuJI 


1 

3 

TT 

T 

Mill 

1111 

= 

II 

INI 

— 

cj  L  L^>J  I  S_)L$-i  ^£i  julII 


1 

- 

Hill 

II 

= 

III! 

JjLSJU 

1470654  jj_u  is~\c. 
320430  (_j  is^c. 


1 1 50224  =  jjjjj  (jruoc 


2)J_<_uVlj  JljljJJ  \  jy  II  (jjlj  Jj\  JljljJI  ((djLful  »  C-<_jL£ 

CjIjLLuI^  1 4  j  m  ^aJI  CjLjJoL^JI  Cj  LlL^jJJ  CjIjLLuI  lLII_LA  LlU 

.  LlLl9  ^j-45  C-<_d_uJoI  J_$!  Ju>J!  (_y^  (^^a-SLJI  jl  JaljJI 

3l_j_>JI  ♦  1  ^ I  » 11  ->J<1  4_ii^_»J! 

^y_Lga-»JI  4_IIjLj  lo  11  4  j  1  ^ r.  Cj Ll/Io LjjJ Lj  ^jIju_CJ,I  i  4_ul^I ^Jl 

^y-Ua_*_ll  ^JlJlJ!  (jit  t(jrjLlj!  L_£2_U^JI  ^jvVI 

JJljlJ!  LS  £_<3j>J!  4  j  1  ^ c.  Lai  c  t-?  ^  11  4JL12J,!  CjLujJ,I 

oJL  ((c_jIjj%.»  <.  ^ V)  .^jiil  L^ji£La  ^^y^  ^ y  i^t  *  H  (jj*  l-j-lju LlI  ! 

i  s  " 

k_j!j_>JL£  tC-Jjjl  jl  CujuS^j  Ju3  ^y-uaJLl!  LcJlIjl^ 

(•cr^y 
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^l_3_C  ^ Jj  3  )  a  L_3_j  Lj  AJ— 11  lJuu  4£_3_>iJI  4  J 1  A  C.  ^IjJ^^LlS  I  jj 

CjLjujJJ  (^yz  (^yz  ^  is~i*  II  Cj^-J  i__3  Ik^tJ  i4_i]L(JI  3Jl^c.VI  ♦  Q^-iLa 
tj-c  (jllujl  <_3jutJ  ti_3W!  CjIj.  Ml  C.  4<-j!jj>JI  Cjt^  2Jl>.Ij 

t_;y_3  ^  IS\  *\\  {_yA  ^jLj-LjI  4_J_3  1_£JlJ>0  (^jj!  .j  n  3  1  ^_L«-uJ  \  IS~\*}\ 

^JSj-a)  ^LlJI  J>j_4_jl_I!  lj  a  ts>  Jl_>o  Cr^"  A ,  „V  1 

4_jJj>j_IL3_j  a(j7-lxJ  Jjj*j  V  4jI  edJ3  ^-jL^  £_5j_a  ^jlil  ^J-C.  (j^5Lu-uj  .(l3^V! 

ollLI  £j3 j_a  C<-cuJl  ^y  /^> » II  .  4_jJI  4JLqj^j  jl  4_La 

CjIj_cu_*JI  J  3  <  <iVl  <Jy_3  3j>jj>-jJ,I  j_JjVl  ^y-uajtil  1  <>nT  i_3ji^fcj 

^y.5  ^jllLal  (jJjJJ  O-ptJ  4(J_3_<_uVl  (yA  Cj^Ljj  ^^yJG.^/1  ^yz  Cj^Lj  jJ>. Jj 

»^y-Jgj  tiJ  1-LA  J) JJ>-  J  t  4J  L».  ^J-C.  Cj  I  J^>- J-l  I  £j9 J-4  (jr2-UJ  .  ^ jll  I 

3jijljJI  ^y  t<~i*  II  _L>- Jj  :  ^Jj  (jVI  ^j_LaJI  4  j  1  a c.  ^a^j  .  4_Lo  j_l>. G 

.  ^jl*J!  <  oil  J)l  Jl^VI  ^j-o  34  3  JjvI  j  4^.  j_4J?e_4  ^y  3  mj  G> , ..  (J^ 

.1  ,150  ,224  :c_j1jj>J1  L^l 

J  L52u  I  (j J)J  M  <^l  I  Cj  1  J  U~)  LjjJ  I  £  L-3-lc.  ^4  Io"(  <  <1 1  C__tJj  JuJ  I J  G  1  J-S^-l  4_3fcJJ_^J 
^y  1  f. j  ^y-ua-aJI  ^  U-*-~<-L.u  I  ^5^  4_jj-^_j  3^^l3j  4  4_lILc.  Cj!jI_^_« 

t  J  j  1 4  La  l  12luj  ^n]  I  ^^_LaJI  4jUc.  .jmi 

^yil  4-LcuJJ  L> J  .  c_jl  J^>-ll  (JJJuJaJJ  (JjJu>J!  ^ic.  OJ)  ^  I J  I 

4J  JJl-lj  4-jJL^-jlJI  ^ J_A  1 4-U Ll/Jo LjjJ I  4_jj>-L(J I  ^yz  4^Ju  edJj  ^Jl  ^  lo  <j 

4_3_jj_LaJ I  ^y  1  c.  4—l-Li -<a  4lu Ju>.  4_l*J  i_il  1  <^4  I jJ I  (jr£ j  .  <J  1  3lo  1  4_l*J  L^j 

4_lui1IL  Lcl  ♦  jjy *  IL^  4_l*J  4jI  (jr^-  ^ L<-u_->iJ I  (JLlLaVl  ^-ItTtJ  C-uuv  4-Lu-uaJI 

j-j^-t-qjl  ^yz  I  j_a  4J  j Jloj  Cy*  ^  ^L^  t^LLu-o  j~y~  ^5L_u  c_<^lj-4 

.  33 yjt-Lul\ ^ 


4j3j<S  G J)  j  M  ^  1 1  c  3  mi"^  I  4  t_=yJL$_*J  I  <1 1  ^yz  4  «  m  3i  4  lo  ^  <  1 1  I  J_A  ^J  L^tTi-t-u  Lj j 
(J-u-l-u  ( jr^C-J  .  j^sy&  1  ^ j4  JlJV jj  ^Ull  i4_uVl  CjVjLjlXI  <Jj>- 

jj  Gj-4 j-4^  cjGVI  jjlc.j  l-£ j_uJjJI  ^yz  jj£^  jJI  ^Jlc.  ^L?cjV  ijJLlXI 

4-3j_*_a  iSjJJ- GaJI  ‘ j-tlu yj-u  4_uJl4J  ^LLuil  Cj^1_3j>-  ^£i  4^LuJjJI 

^j-jJJljlJI  4_j  J  Jl^.  4_^^Lc.  j_3jj  1  a  $  i  a  ^JjJJljJI  ^yjuh  ^yC.  y"  3j  3^» 
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52  I  j)  1  g.*Tu  nl  ^A_3_u3al  I  j  t—3 j)„u3*>  1 1  (jl  a  <  1  i4_JL>J!  .  (j-L 1 

(x_ g-Tu>~l  4_j^.LaJV  4_l*J  (-LU3  Jlju  Ijal  i£.Ltfu_*J!  ^L*_La  l  3  iL> 

.Uljj?  *LaU!j  JUjJ! 

LuLa  iL>uLlI!  ^LVI  ojjt  (jy£  (J-*-^2j  U£  jj-cjJI  JU_G_^I  Lj>jI  I3la 

4  xij  . g. l_4_u_i_I !  jjl^.  ^  1  c.  4JVjlU  ^  JU-jJ!  jjlc.  ^ic.  4_JVjJJ  (j  tL_-Jl5Li 
I J  g  L_u_>J  1 J  jj  1  ^_)  Ji33  J}  LlLs  I  (jl  .  (jj  ^  ^A_J  ^Gai^Lc.  4_g  la  I  4_JJ  lit] ! 

(jl  .  4_u*.j_11  ^_jJl33J  1aj-3_Lg  1 3  i L  52  (jl  ^LLu  (j^e_a  :  lju».lj  Ljlc.  1  LlL^ju 
{jjz  1  3  tL>  U^u-aii]  LjlGdj  uLa. 3a  (J\- u^sc-uj  ^  JjLtlaVI  »  a  ^JjuIL  jjVI 

1  (1  I  lo  ^caL^_t_ul  4j^Lj  ^J-g-ft-Lt-u  1  Q<  !"%•  (_}l-3  -ii-i-C.  ^JJlxjj  g  L.oJ>J  \^  . 

ljy^> L^e-Ju I  4_*_>jl  jl  tJjLtlaVl  {jfjCi  ^JlC.  (Jal  ja  Lai  .  4_<_g 

.  ^_5tJJ  l  3  iL>  1  j-La-Gu-u  1 

« J))j  ((^WJ  ((j»  gL_u_>J!j  jjVl  ^Ltlal  alji£.V  Lj_gj  151-3 

43}l5  jJit^-j  JuJii c.j  *<((J»  «^»  {_y*  «j»  <u_<_uj3JL 

:  JjLlLVI  ^j_g  £j_i  JJlC.  4a^L*JI  jj_cu^ 


J 

C 

J 

^u^ii  4  j£J  jJ» 

52  = 

(0  +  f)  54  + 

(0  +  (.)  >/3  + 

(b  +  f)  */2 

4jjL_u_o  gL<-uj>Jl  J^Ltia  jj  1 4^. i  hts~ ill  Lj4  JlC.  4_jjL_u_g  jjVl  '  o! 

J^LlLVI  ^ JlC.  ,4£.j_gj>JJ  £_ijJ  4j J 1  nio4  ^reJJI  JjLtlal  Lai  i4£.j_gj>JJ  C-Jit] 

wLc.  La  I  .  1  ^  <  a  - I  1 4-C. j)  g  I  ~\~  ~\~  ^~<~u~a  ^  ^  ^ 

^3  .  j,  <"i  r.  ^331  4_lj_u_u  ^JlC.  j_A  J^LlLsV! 

.4_*^_t]jJI  ^a  l  3u  48  tl]L<_A  j-A  ^LtlaivlJ  ^iSLII  ajurJI  (jla 


:i_rlj  La  Jjl3j  Lula  4lu Jg>J I  Cj Lr  1  Li  / 1  L> j 

52  —  ^col_^_<_uV!  _i_Lc.  ~~ 

52  .  .  -  |  13 

4  —  —  j^oLt_ui^! I  _i_A_c.  —  (j5) 

13  13 

.  48  =  12x4  =  L)-olie_tiVl  J)Jl £.  tjjl 


:oM  Lr^  (jG-uVl  LLuJjLuo  (jl 
(i)  48  =  jj  +  ^ 
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CjI5  4_JjL*_4  c_-<— i— <-u_i  ^Jl_5s_4  j.  j  C.  (jl_3  i^jVI 

^JlC.  4.C. I  4_l*J  (j^  J^>. JJ  4-j|  j£]}>  iUII  (j\  J_u  .  (j)  i^)  (j-ujl  (j-\J ^-?e-o 

: l-xI'&j  4ILj Jl^sJ I  Cj La- ll^i .ua-U  <J L^JtIu_u Li j  ♦  g. L<-uJj  1  _}JlC.  j  Jl5j  <JL>.^JI  ^j^o 

(ii)  6  =  f 

-  ^  .>.1 1  _}Jl£.j  i  ^.,>>11  ^Jlc  LlijJ  (jL^  Ltj 

<U_sL*_a  y^jyii  5Jl  i  .ill  l_ul_s  i48  —  o  +  ^  O 

48  =  U  +  f 
48  =  f  2  :<jil 
24  =  f  :<jil 
48  =  j  +  24  :<jil 
24.48  =  u-uM 

24  =  u-uM 

.  M->-j  24 j  (fiLa-uia^s)  3lj_<sl  24  ciJLui  I  jj 


(j^Lq-U  £yA  L^)  C  5  *CuJlJ>J\  ^yC.  4-Ll3  LlLl-u ^  L>J 

4_<_u_42_j  JjJaJLi.1  ^LuL  1  ^  mi  a  )  4j?e_£uJI  ^yJ!  (J  i  LuL5  t  ( 1  j  U  <n  j) !  (j*\  j  m  i^aU 

:  lli  I  j^e_Ll  I 

.  jj^M  ^j-a  1  JoJj  1  ilo  <j  jA-gJtTu-uJ  (jl  /■^i'tt  mi  - 

,  »  L<-uJ>J  I  ^yjA  I  1  2?  1 1->  (j (qJLaaIu-uJ  I  4jjlj  - 

.  ^_5tli  1  ^yA  1  Ju*. I J  1  7)  1 1~*>  (j J-ba-ftlLt-uJ  LtuI,  I  4_*_)J  I  - 
4x. La  (j j-LaJU-<-uJ  «Lc. I  J_>J  +  4_£. I  oJj  +  4n j_a-><-l  I  i  5  i  - 

.UJa  52 

ju>o  LLLs  ^>.1  Lilj  LuLuol  ^3  £_jjJI  c  jj-ua-Lli  LoLtla I  151  Lj_t5L!  - 

Jl^J jJI  ^yC.  -Ljj_J  ^jUJI  <jL5  4  -  (3ji^.lj  4_C. J_a^?C-a)  ^yA 

^Jjl  {_yA  £  J-y-  (^yG  J.  "‘tC.  4j^Lj  ^jL_oJ  4j]  51  ij  ill C.  (j7j3  I  ^yA  jl  Jl5-4_S 

4_A1  I  2  (ji-^  I  5J  .  4  1  A  £  <  ^  ^  L  4_a^  Oy  Mir.  Cj^Lj  ^\  52  ^-U_u_5j  •  y  <"<c. 

.  48  Lt-uj 

.  1  t<^i mi  48  l£II_La  (jl  c-ajjcj  j)5l  - 
jjl^.  ^jLloj  ^JL^-^JI  j Jl^.  ijJI_La  (jl-^  4_il  (jVI  ^1  i loll  Ljj-ijtjj  - 
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JJ.VI i.;,.  j j  J  L>. j  4_c. I  c  3  is-)  )  (j I  ^TuTlcoj  La ^<u  (jaa j  4  £  LcuJj  1 
.  4_c I  3 Jos 1  24 j  }U* j  24  La  jJ  I  jJ  .  t  L_uj 

rhetorical  ((^^iLJI  j_o>Jl))  ^u-ula  4  jg3  <^11  4»j^H  Ljrii,  <jl 

.  algebra 


5*^1 

4  1  ^  r.  >ja  c  3  L> j_a  ^J!  3_}Ja>J,l  j— l£.  4_1jL*JJ  3^5L9  Jja  j)I  (j_a  ^ 

Tai  «(j-a  ^la»  ^u-ula  4 j  m  /^> IL  l^jju  oV^IolU  (j-43  £j2ll  1  Jufc  .  La-ajj 
jX  3  1  1  4a  J  J 1 3"  II  j!  Vll  L>-5j-4a  aJl3j  L^jI  J^_<iSa  1  ^*n  oL>»j  .Yen 
4 1  LLlIc.  (jAauj  4a  i  V 1  4  Jja>J,  I  J)lo  it  la  4J  L«-ui>  1  Jj>-  La5Lsa  4a  1  ^  m  ^  1 1 

^Icll  4  JjJL>JI  cJJj  j  I  4(J_>J!  lLII  j  4-t^La-l.l  Jjla>JI  £__jaa*.  (j-Aa  ^yA  jlaata  j)I  dll  5 

.  (^JL^jlII  jJaljJI 

j-slImJ  :  laJ  I  jae_<J  l  {^j  1  C.  £_ja  l^J  l  1  Jafe  J!aa  Chin  ((  (J\-uj  »  4J  Lojj 
4o>-L>.JlJJ  4_4_4j_43awj  4c£JLjJJ  4jujI  Javl  jjjlo  11 

4a  La  1  ^  1  c.  jja_LaJ1  qJlJI  »  j  ^1  11  Jajaj  . 

(j_a  J_^  (joa  JJ)  J  L>  1 1  {_yi aju  £  lj-4lo  Ja^a  4a  lj  ^ojJlI  l  1  Jl^J  J  I  00  ^-a_aajv 
SL^Iilj-JIa  4ar  /^t  n  L^aai  J^  (j_a  Ijala  t  (_£ja  ♦  4a^LLl  ^JjjVl  tfJufc 
(4ojL_J1  CjLsjJjlXI  4ae_aal  jil)  4a_ojjl  j_>iJ  I  ^J1  4_oajjl  jav.  JlZu_uJ 


1  loj  I  LaSLaa j  .  3  Jo*.  I  j  4a»-L>0  jju_u  iS <  “J  £TJJ^  J  ciljJi  jjll u  (jla  4_uJaL3Jl 
4_<afcljj  (jL^  4jjjU  11  (j-o  34  1jl>w1j  Lc. ja  ^1  il^>  11  ^gjUxli I  Ijl  4al  4  Io^.^Lo 
4a I  4_i^jjljj>J!  LrT_4-aIL3jj  100  j!  4a>- Lv^  20  jl  l£a J  25  <j!j-cuJ  Ja 

‘.^jawVl  jjjUII  Ji  _Ul  3jlaj  La5L«a  4al^  4  3  Jlow  j  j  4j>-L>^^  jaea  3jaa 

.  Ja»lj  Ja>-lj  lILji  3jlaj 

^y-lSLll  JJolJI  (jl  -Laa  100  JlIc.  4lala  4_l1521  1  4  3  K"  1 1  (Jjiasea  Ijafcj 

J Ji °  Ij  la_>iJ  1  9  )  Ja>aj  .  L^-aa  45j  Ltaea  LI  L*aa  ^-oLa  j^aisaJJ 

.  JL  J-^3-4  ^ 

jj  ^  s 

L—oeaj  1  3j  /^>  60  4a  jJ  jjl  jl  4^1  il^>  11  (^^oaja  V  CjIjLo>JI  45  Jai>  Jjaa  la T  j>5Ll 

,j^_Iaa  4?j  1— 1 lio.  1  JJa>a  3j^_loJI  4? Jl_^j  4  J^^l  ^  1  C.  1^,  j lo  60  ^L_a  jjl  4 jlc. 
UjLi  (jl^  1 5 1  Ju-a^Vl  4_tSLI  4  JaJ^  jJI  J^-ll  J-A  (j_4uJj  .  JjJa*J!  Ja>-ij  .  (_^as.I 
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5  L*_a  Ij-lLs  65  100  tj-°  J^LLi  Vl  i_TLc. 

.  100  =  55  +  25  +  20  =  (I  X  55)  +  (5  x  5)  +  (4  x  5)  .U.jjjs  55jiiiU.Uo 


■  £j\  -Li-LLgail  CjLluoLj^JI  z  Ulc  4  jJl-lLu  4-1 1  ml  I  jJ_i  < 


>b 


(n) 

0!j' 

+  1 

oUrUrOjl 

-1 

iljjjJl 

4-  1 

100 

30 

10 

10 

10 

100 

31 

11 

9 

11 

100 

32 

12 

8 

12 

j^Aji  100 

33 

13 

7 

13 

j^Aji  100 

34 

14 

6 

14 

J*A  ji  100 

35 

15 

5 

15 

j^Aji  100 

36 

16 

4 

16 

j^Aji  100 

37 

17 

3 

17 

j^Aji  100 

38 

18 

2 

18 

j^Aji  100 

39 

19 

1 

19 

.  Sa-LstO  .JS”  ^JjLL*  Isrjjjj  (_juisl  1  Vjj'_A'  (1) 


Modular  Arithmetic  49*1  Lddf  tdLnftJf  f$lf 

3^  J  •  <>  J_jL<_u_4  (J^>-  ljr^  3Jl_u3_c  3^Ju>iI1  j-±£-  4jjL*-U 

C-jLaoJI  ^  1  C.  4-L^-<-gj  L^-l£  l  4-L-L-43  V I  4J  L<-u-I»  3  •  (j-uL-tU  4_U3 j_d  I  3l_pJl 

Sun  Tzu  iyJ-^>  (J-j-^  iy^  C-Jt-u^a  iijr<_ul_L3JI 

:  Ld I  j^t_d  I 

4j^L>  LaLj^jlc.  I .  La^jlc.  V  L-iSLlj  i^LuiVl  ^lc.^as^a  La  jJ 


t  L^-Lo  4_j^Lj  3  4-<- u-gA.  <L_u_$Jw  LaLj^JlC.  1 3] J  i  L^_aa  (jLu!  ^  3ij4  4j^vLj 

S^LuIjVI  <>Juk  ^JlC.  La  .^Lul  ^  3  m  4  4_*_lj_u  4-»-u-u  LaL^JlC.  Ijl  Lalj 
3l_j_>J I  aJLcui,!  <?jl&  jJ-^3  Ah  Ld  c  3 jS~  ^^yjv 3 j-4-j  (JL_a 

,2*  *.  9.  '  **  s. 

3jd 1  ^  C H5  c  ^  ^  LuJa  La  1  3  <  I .  L^JLw  ^SLqa  c  3jS  L^j  3  3-^  L  Ah 3^  1 

(jjJLa.su  3jj>J  J  «u»j  «  I))  4j!Aj  j-^al  j,  to  <j  I  L_cjl^  is~\  II 

Cj^Ij  ^1  (Jja-lmaj  £3  'A  1  tjjVI  L*_a 

jl  1 4  3 1"  A-xa  (jr^i  ^  Jl>.Lj  (jj_<aj_3j  t 4jjL_uILq  t^t'>- 
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OuQLi^QJI  QxiaJI 


4-lSLtTu-l I  ^jSLI  ♦  (J  /^>4l  j L«.t.u  1  ^jrlc.  (j^JLassj  4_3jjJoJI  0Jl$j  (j j)  < Ioj 

4_3Jb_5t_a  4J_<3_jlL_ujj  4  4  4?  1" ^soa  Cj1olLoL3_4  3jjo*.j_a  Jjlj_<_4jVl  (j! 

•J>uii 

•  j«_^_La  ,_£jJ  jjVI  (j-a  j^jljJ.1  (jrp-j 

.ij_*_j_4  ((  I))  Lai  .  1  g  J~4  l^JJJLJ-LJJ  ^1  (jrsl J_JI  4? -L&  (jjJaJLJ  l_LLL  Jlsu 

^LLoj  Lu^_3j  (^jL-uj  (jjj  3 catty  ^jl^LII)  (j4_dl  (j-LuLa 

.  (j-Lala  «£»j  4jM^  «<-J»  Jijju  (jr^  ^(oLuajjI 

4CjLuL  804  4_3_jJL>J  I  I yc.  L  Jlj  ^jJ!  3 jo»-Vl  (^y-ooLoJI  (_JjL3j 

(^jL^gJ  <(  I  ))  4_!L>-  Cj^Ij  (jl  L^jJU  J-4^  .  ^yeSL^J- j  4_i£LIj 

.  «£»  4_!L>.  <jr4  Ljl_u_uJ  «t_J))  4_!L>-  u  (i  aL 

4-gu-cA>  jLc.1  «i_j))  ^j-LiaL^  -iLd  «  I))  £)l  L-kj-XJ  J-&J 

(jL  4_jT  4  3  1"  ->Js  1  Cj  LlLo  1.3J,  I  Jjl  J_<_uVl  £ya  0_4j0U  J_& J  .  4  *  y  a  jLcI  «£))  (jlj 

^_^_j|  CjLuI  ^^_aa  c  3  :  ^yS)  aiLcoilj  ♦  4-jji  <  a  ^yzu^s^  4jljuJI  ^JjJ 

IjjL 

CjLajlsdJ  ^j^a)  ^1*j  ijyz-i  . (Jjj  LLa-U  4_j_u_u_Lll  ^jjscj>J!  Jo>J!  ^Lula  yySy 
«  I »  4  ^  « <i3  i  La  L  1  jJ  .£  7  =  ca  5  =  I  3  :  £)  I  (^Jols  <J_l4  Lfc  laj^3  ^Iti  I 

tjrlc.  «^»  4  (3  (JjLcuj  ^LJI)  5  «<-j))  4  <^i ->.j  t(2  (^jLcuj  (jrj3l_JI)  3 

_}Jl*J!  La  La^  Ljjlc.  4Jl<_u_U  ^>^-4-s  Lajiic.^  .(2  ^jL_uj  ^^^LJI)  7 

l 

^jlc.1  (JjJl  ^Jj)  j>lI.  '  CLcta  4  4_<5J^ljJ,l  4  /  J>J  I  )  768  i^yC,  C_o_Jj_3Jl  JlJJV I 
^JLc.  ^  <  (i 4  l 3  ^ 3  tl  5  ^  <  <i4  ‘2  ^ 3  1 1  3  ^  <  <i4  ^jJI  (4_Lc. 

S2  7 

JJlC.  jLtjl  (^J-ptlLcoX I  i^yz  4jI  tj?^-  4-U-LoaJl  4jj_Laj  n 

^Lej]  ^J_j_3tla_aj  tJLU!  ^j-u.<-u  .  ^ks  I  ^-<-g!  J-3JI  (jy  3l  Li  »  -a  4_C  j_aase_a 

{^1 Lc.  ^L  ^  <  <i4  l  3  ^  3  1 1  7  (_-r^L-  ^L  ^  <  <i4  2  ^  3 1 1  5  ^JLc.  <  a  <  <■  4  ^Jlc. 

^  JlX.  JiLsl_jI  ^j^Laa  Cg_pe_J  3  J-C.  lLjj-Jj  4a  f  Joj  (.  27  ^-3ai  4 

.4.1  L>J!  Joi>  LTjiaL3JI  4_a^_a  LaLL  .  L^_3_3ota 

^-4 1 j_jJI_j  j_A  aJajJI  .  jl  Jl^.^1  aJ-&  ^Ja-a  _}lasea*^  4  lo j  <  <i )  4_uajjl 4_aa 
.  4a  j  L_ala  ^a  ^  l_3_a  (J  lo>j  4j3^L*JI  j  3  ^-<-gL3JI  o^LJoj  4  3  Loads  I 

‘.^JlaJI  jataJI  Jlo_u  ljuk  (jL  4  4a^LlI!  ^j^c.jljJ.1  4JL>. 
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fe)  M  (0 

7  5  3 


2 


2 


3 


3 


9 


8 


16  13 


cPMi 


:  (^ysl^jJl)  (JjVi  tj\  « v>tl 

^  i  a  i  ^  &  1 1 1  ^  i 


^llll  I 

^Q_i_U  I  |  t  A  i  | 


oJUUI  I 

i  n  I  ^  A  j  I  t  ^  I 


i  n  I  ^  A  1 1  t  A  l  | 


(_^xuaL>JI  (^UajaTiJI 


:aJs>-j  «l»  £-a  £_>Lj  .«£»  j  «»_»»  jJjj-I  (jouLi  ^1  ^_> 


17 

^j-uj  L<-uJ'  1 

20 

i L.i.uJ  1  t^y\  <s  a*  1 II 

© 

^fL^a-seTiJI 

(J_l3  £ y&  4Hc.ljj  d)^-4-5  tl)-4  J-&  llul^  23  (jL^  1  JlSLaj 

(jy-^  I  J_4  ^Lr  «  .i'll  LlLtaj  4  u^-j  [j-t '  (j-4 

.  (4_aj_c^_I, I  4_ui5L!1)  804  69  4  3  x  23  I 

4_ljj-l^  0^"  oj-^  j-±£- 

^-<-u I j-a-I I  <-_jj_l^  L>-  i3  x  5  x  7  ^l)  105  c >  a  ts>  1  1 51  t-iLs I  Jl_j_j  .  1  ^  jlr. 

J^JL^o  dJIj  Lc  ( 1 28)  4_2t_uJJ!  4  23  ^Jl  (4j^LjJI 

.  105  1  ^  i  rtj  1  (Jp-^  Cjl^J.1  _}JlC.  (jL^  Li  4  <  nc\  I  _U£>  ^jU2 JJ  . 


JS3I 

V 

'  ‘-rJ" 

T 

69 

23 

23 

23 

384 

128 

128 

128 

699 

233 

233 

233 

1014 

338 

338 

338 
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OuQLi^QJI  QjuaJI 


C-<-tTu  Lj  ^  i  's> L3U  !  JlA  Ju  Jutaj I  ^  JlC.  ^ j)^  3  a  L^jlL<-o  1  Li3  1  JlSLa^ 

.  Lu  l£  1014  L-oj  I  j  i  La j)  af-j  ^oJ !  4_ui£LI  I  4_3j_3j>J  I  I  I  jX  I  1 

<1  Tr  4l  I  J_A>j  {jja>  Jjsl  ^JL>0  £j£.  o j  }  1  c.  I  La  <jl3  (jAj 

.4-Ujj 

blunt  «3jL>JI  j-lc.  4JVI LaLujj>-1  1  cj Li L<-u_>J  1  !  j_& 

iU  <  u  j!  4_3j^  U  j  4J1  «.<!  U  J_^  4_jf  Jl_u  .  4Iu  Jlj>J!  instrument 

jl  fu  t4j!  JlJ_!I  e__cJjj3t]Lj  ^  IS\  »  II  £—UZ> JJ  Cl*-L>.  i  JlJlII  ^  I  Jl^cIL_U l_3 

V  1  L^y  ts~i*  U  ^yC,  c  7)°)  jL>.lj  j,1~i  <  n  ^  3  lj  £)  |  ^Jl  l_lL_aJV  <_3  jl^fcJ 
^^aJI  interpolations  «CjV1  xS^j.  miV1»  j-a  *cd j  U->J1  ^jlj  IIla  . 

1_^  (j !  m i/^\\  g-L^-Lz.  (j^X\  5  1  3jS  tlr'-p 

:CT^ 


I  3jla->J! 


I 

7 


I  I 

5  3 

15  21 


35 


:  (_rJ)  4jji*JI  Cj  I 

4_»JLuoVI  ^c_t_uljJUI 


*  (j^j LjI  (>_LjI  3  j jj>.  l_4  4-JL^jlII  ^Ijlc.1 

(_Tlc.  1 5  t .  1 3\$  5  2 1  <  <  1 33  j  3  ijrlc.  3  5  ^  j  <  <i33  4_>o  LJ  I  I  j_lI  I  j 

:cr^  ^  Lr^  7 


I  .1  ,2 

1 4_L_La-.»_! I  j! J-C.  1  (jy-^l  4JV jJJ  4jjJ_*JI  CjIJl^I 3JI 

.1  ,1  ,2  j_&  (Jj  V I  l-LLu^itJj  .  4-lL^jlJ  !  J I  JlC.  1  c_tJj  1  a  L4J ^SJ  4_u_u  L_u  1  (jr^J 

CLlSz-lj  1  3 La  t 4_3_l3_>JI  (jl  Jlx>-  LlA  (jl  Jl>-I jJI 

.4a]la]!  jJI  jLstj]  (jV!  l-Ltlc  (jr^J  ♦  ( 1  ^  ^  <  r. 


2  3jJa_>Jt 

Tai  Chiu  I  Shu  «j)  <-o  I  >  <*<)  j  ^  Lj  »  ^  « <ii_i  i _ »  i  1_La  ^  I 

:  J3  miVI  ^  u^-y*  .  great  extension  method  «j-uSLII  juJl^jJI  <-jj!  m>I» 

yjj-uuj .  I  I  4  a « <i3ll  ^jL>.  i2  (^y-L^j V I  fu-uL3]t)  3  ^ « <<3 \ 


9S 


^^aJI 


LujJ  .(l  x  I  =)  I  jjlaJI  ju>o  2  4j^L*J!  3ju>.jJLi  Ijl^  4 ^ « <iSU  ^jL>. 

3j  i I  ^jljlJI)  Sj  c (^-LuaVl  ^LJI)  2j  i(4_jjJ_»JI  3jl^.jJI)  I  ^jVI 

^3  .  (3jlc.I_3JI) 

(^Vl  jjuJI)2  (^j4*j|  jjuJI)  I 

(5j^L2JI)3  ->JuJI)  I 

3 

.  I  Jljsc_l£  4 1  j-Aj  t3jLC.l_3JI  1 1  j-&j  J)Jl*JI  (jVI  ^  <  (i  3 1 

+  I  )  ^Jl  (^jJLjlII  c  3  t^i  <lj  JJluJLs  _}Jl*JI  \  l—Sj.  ( I 

. <— ^l_3-c  3jl  4_Lc.  dt^-u  l_£  ^jJl  jjlaJI  j_a  ljui  2  .2(1  x  I 

JJljl£)  I  JJljlIIj  I  t (<—j 2  LuJlJ 

.  (3jlc.I^  j!  JjL^)  I  jj-jlIIj 


15 

1 

15 

2 

30 


21 

I 

21 

3 

63 


4  3^1a_>Jl 

35  ((_rlc.Vl  (j_a)  4_uUjlII  jIjlC.1 

2  (<L)jlc.  CjIjl>-j)  i_j^_4aJ!  I jjv 

70  (jjj  35  X  2)  JUaI^VI 

2  4_jIx<3Vl 

140  x 


233  =  30  +  63  +  140 
105  =  7  x  5  x  3 
128  =  105  -  233 
23  =  105  -  128 


5  3^-La_>JI 

4_lLjjlJ1  (UuLuLd 


cAi 

4_uIj 

.  1  ^  L2  ^  *J  ^  J-&  I  Jufc  23  _}Jl*J1  *.c_jI jj>JI 

4JLcu_4  4_3jj-LaJL_j  (^jJI  ^JljlII 

c-^LLaJJ  4jL$j  J L?e_t^  23  1 05  4^LJsI  Lai  ^ l_ul_3 

.JjLoJ!  ^  U£  1014 

i lo  i  i^—i  (4— L<_u  1900  4_jl^_£  l\-j—A  £j\  11  4i3j)j-*JJ)  ^jaLJI  4_L&^_j_aj 
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OuQLi^iUI  QjuaJI 


^A-Udlj-U  lloj  «  <1  fill  4_jJuj  .  (J J^J5C_4  ^JlC.  ub  Llal^  I  i  ^j4  1-LlLc  <— -tJfcJ  4dL>dL 
z  *y  ix)  ^_<-uljb  4_j^Lj  ciJi-L^  j) t  cdjj£  ^Jju  .P  ^Jj)  ^  ->S  1  ^JljlII  !ju& 

^_<-u! j-3d  I  (jjdLd  (jl  t-  t  j j  .  (4b>Lid I  j  IjJ,  1  4dl_>.  (^yb  7  ,5  ,  3  jl  t  }Ll« 

c_xJtJ  U£  i(jjj^v*21  (jjJJudl  (j_a  LI  l_^_oa  £^1  ^  «  M  3j  VT  (^1  l  l^-Lu  Lc-lS  «4_djl » 
(^yb ^ 3+1 I  Ju>u  Lu lb  P  Z 3  y j  X  j  <  (i  7n  (_£  jJ j  .  ciJjJLtlu-o  (J_« Lc.  L^J  lX>- jj  ^  1 

.  (2j  3j  2  jl  Jl^VI  o'j la  jjjSd  to^jljJLl  4JL>-  r 3  qj  p 

^_«Ja  4bju  ^jLscjI  (j5b->  tP  IjJlC.  (-ill_ai>  <jl  tJTlc.  (^ybLdl  4_dfc^_u3  nj 
1  baa  I  (j5Ld.  I  j)-«3  .  1_3j  L_u  4-Lud  I  Cj  Li  Luu>d  I  (^yb  U£  ^-<-u  I  3I2J  I 3  I 3+J  I 

.  ^j-ul  j  3 II  i_jL_uj>J!  ^dL*d  4iuJu>dl  (JL$juu_uLj  t4bla!  ^u54  >U-  4d Lf-u-ji 

.modulus  ((j_uLJL«)  jl  3jlc.I_3j  I^Jlc.  dajja  IIlaj 
:  j)  I  4_u_uLj_3JI  (J  L^jlL-u  L>  ^JLju  La  Lb  i  (j-tc. j  I jd  I  4dLv 

2  =  (7  o-uLii)  P  ,3  =  (5  ^Lb)  P  ,2  =  (3  ^Lb)  P 

_ all  4_dk^_u3  (j^c,  4djL*_4-i  4Jl^  ^  m aaJl  <J_>dl 

(jj-4-uZ)  3_i ^LbjVlj  tu^  bail  4  j  1  a  C.  CjljLtfol  (jr£t  Ldfe  da  Lilli)  .  4a_Lu-aJI 

.  (» _ i^-uail  (jy-A 

2  =  7  jyaj  ‘.3  =  5  (j-sj  ‘.2  =  3  ^bLd  I 

:  Ja  J_lC. 

P  =  (2.(2).5.7  +  3.(1). 3. 7  +  2.(1).3.5) 

=  (140) +  (63) +  (30)  =  233 

jjlb  105  Lcv^Ja  1 5 lb  ♦  4d  L<-u-<d-I  SJljn-Ij  ll^L^-d  >L>-  (^ydaju  Ijak  j)l 

( L_uj  ( 1 05  ^jjj  Lb)  233  (j Lb  i 1  3^  Laa^  .  L_uJ  I  ^b  l  23  Ld  I 

l_<5jj  c  3  1  -V  j  I  Jl_aj  i  1 05  4bl_tbl  4  j  1  4  r.  (J-t-^l jj 

4j  l  ^  ~d  I  ^b  £_Ll-u_u  ^j_«5a>d,l  (jl  Ja>a  lLIH  bl^  i^jL_uJI  L^  4j^LjJI  jjybl ^-dl 

.4_b:  e^L-d  (^jdl  804  J_ iSa  (^jdl  JJadl 
i  4jj_<j1J  I  (j_4  Lc.  jj  Cj  Lula  Ljd  I  ^ jbjv  (jr£i  jyLLs  Lad  I  ^_ad  I  Jufc  (J^  j  Joj  jbj 

*  J? 

Ujjj  lr\u-a_ualtll,  I  ^_l£.  jya  d  I  jb  ^  I  JlC.  V  L  4_4_>d  I  C-od  jya  Lc. jj 

_  4_jLjlU  ■  Ln  *  <  "  j  ljj>  j)  lb  t ^b  1  jJ  1  (^yb J  .  ^^-u3  V 1  (ji>»  d I  ita  be.  (  a  ^oIj 
3?. Ijb ))  4jUf.  J>L>-  jya  4jj_<dll]  4_ud  ^^^yb  (J-^jlLcuI  4_ua  (JSLtl  i_dl_ufcj 
^ybj  .4_ul^uJI  ^y  3j  ( .i ^dl  4dl_ua  ^yb  (^b  Lilld  clJLul)  L^j  ^lb  (_Jyl]  I)  «4_j_Lu-aJI 
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±±a}\ 


3  I  6  JJd  ^Lj  (j!  jj-iiaj>J!  J^i  £jjQ  j^vL_uJI  i.  A LaJ  4-utlll  o Jl& 

lji_&  £j-a  j->- '  <■  - <  LLa-j  dl_!5  Juu  .  daJi3  Oj& Jub  l_4_jj^  ^jl  (JJ^ 

.  4  <;  <  (i  I?  11  4_dajuj  uo-UjIlILj  9j  7j  5  (jrlc.  _}Jl*J1  ^  <  <i  aj  £jl  Mill 

4_j  ^ JlJI  JJljlJI  ^jl-3  L^d I  i_3j-jlj  LaJiic.j 

(j-Aj-J  (j I  (JJJ  {j7-l^\j  *  *i  ml  L-J-C.^  4_)  ^ jJL  <j!  1  Jufc  (jl  .  Mill 

lj)  t  1 1  d(-J  I  5  L<3  .  ^_*_uJ  I  d  1 1 1^  Ld  dj  Lj  L<_u_>d  I  ^5LI  .  dj  1_3  L<-u->d  l_J  4  i  11  Cl  ) 

<jl  4jl£Ldl^j  .314  j_&  ^ jmJI  tjh  L-hy»j  (j  1  j->~ Lt-u-LI  i 9j  6j  4 

Ju>J1  q! aJU  da_<iasj  t^_;r<Jal2JI  1  gl 4  a~  <  <>  1  1^  <  na  )  4_<2JjJaJ1  (J_4_*2L_uj 

.  CjLjL_uj>JI  *l^_>.j  ^JlJ 


tjifif  4*  j* 

.  4  j  m  /^i  1 1  4jjjial^_i_<j^U  4-u-u  1-Lt-uJ  I  diljjVl  4_u_uL_uI  Sljl  ^<uj  a~  II 

t^<u j)  £  "  11  Jl^Hjlj  4jjjJoI^-i_«VI  4j5tJwL<JI  SjljVl  dol^  Ju3j 

djlj_ji_u  4C_t^lj£LII  dil£j^>J  4  4?  j4  jJi  jLuaj^l  ^y. i^.  JuilLau  ^uj-dlcJ! 

4  t  dd jJ  I  Ju  Ju>o  (j  l£j  .  <_3 j_4_4i^LI  I  j  <__£ j_<_4jj>J  \  (Jii/j  43  <— J  ^  4  4?  j4^ 

4>LjLc.j  ^4^  (*3"^  ^_^lJI  4_ua ^-jJI  (jgjj) 4? loll  Ljjjj-ua 

4  4JjjJ!  ^JjljlJIj  44  »j  1 Jl  ijr£  ^ Ua-Lll  ^ xiaj  (jj-LlaJ 

Mandate  of  Heaven  ^jL^-uJl  (yyu  a  ~  1 1  ^jl£j  .4jj^Ialj_i_4VI 
(JJa-j  V I  C-<— t-L-U  tjrlc.V!  Cj^SdXI  1  4jI_c,jJ!  (^l) 

dl^jVl  ^LZj  1  di^LoILvVI  tjjSd  Ulp>  4?4  4JUJ!  diij  LdiL^ 

. ^_lL<_uJ I  c^pjlj  4  i  <  ..111! 

.4_^-^L>Jl  4J>L_4JI  ^jJ-tTaJ  Lu_uL_uI  1  dUIx^  di LuJa Lj^j I  d_il£^ 

^ 3  4_3E_Oj_J_l,  I  I  4jIjjJ  ^J-U-oJ  I  <^>4l  d<_ll£d 

4?~4  .  ^jjia I^_l>3 V I  ^HaJJI  ^-Lae-iuJl 

dUj^  .  4jla^e_43  27j  diL>.j)j  ^-<_uJ  4_4J  4  dj  Lu_4i_u^J  I  diL>-jjJI  yc  Cj^Ijj 

di  l_(_J_4 1  £yC  1^— L-l£~  Ij_42_1J  d)  1  jlo  7T  a\ I  d)  I  JlC.  L_4J_43  4l<5  I  8  I  dl  l_J_A 

^l_4->*  C<  4^  ^J_l^-<-uTiJ  ^-cuJ I 

4_LjJ  (y^ju^isc3  d<j  L£d  .  ^  Haj  (3^J  jjio  I j-L>3  V I  Lj  I  Jofc  do  l£j 

4_jJLlII  4-LdJl  ^sej>o  d<_jl^  4  SjjJa  I^_j_45  V I  ^duLau  jjial^-ua^U  \-c y  15 
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OuQLi^QJI  QxiaJI 


C-< J cdJ  .  Cj  j^-LsIj-laV  I  L*_jJ  Cj  Lu_u_ujJ I  Cj  Lv^j-U 

CjI  jIotkXI  C-<_il^  fU  i  LkJuu  tJTI(JI  4i_jlj  Cjljjj?e_5e_4  4 4.C. 4 ^_t_aoJ I  Cj L>- jjJ I 
C-cjL^  .  4-LlJ  *_cu_j  6^j  ijrlc.  c- (j Ij  x-l<-uJ  I 

t*  ~  ~ 

l_^_L«  J£  CjLc.  ^yCjJ^U-aJ  8  I  ^jl  jJJ!  CjLIo  'Null  Cj  I  JlC.  L_u_4 

jL*_j  4_L.La-*-l  1  dJu£  C-c-iL^-  3j.  miT.  4_<_ujL_uJI  4.L.U I  £-lm j  4j1I J_a 

.  La jj  30  £jja  lJlIJJL!  j,  £  <"ill  4jL$j  ^To-  Sjj-LsI^-uaVL  U  Ju  4_jjLj 

4j3  Jo  jrtLill  4>Jufc  (J^^oscJj  jjls  Ij-la  V I  (jlo  J3  J  <<-*n  (jl  o-oou^J! 

4 L>  I? 4  Ll^L^oj  .  4>L^£j  ^jJ!  l_*n! Li  cj!  juLt-uJl  Sj-JuLua  Lioj»it_Lc 

Lfel  j<o4  I  4-jJLcii. I  ^-x-oTl! I  ^JLjiJI  (jy£  i^LlLd  4CJ  Jl^j  I  La  -i  (jt 

4  Iq  ->JI  4>Jl_&  1_3Jl_&  ♦  ^-<-uT(J  I  CjI  J  lo  >JJ  CjIJlC.L_u_4  £_<3 

t^-u^a. j  <j|  (j  ^ .iiaj  ^j-u C-ul£j  .  c_x^I_»j  (J xla^l  jL>o! 

Q La  <_jp9  I  ^  3  4?  I 1  L^-lS  ^£0  1  LU !  lLLL  4JLlL>  j  I  Cj  I  Jo_<_u  £_*a 

cjLjjLjlJI  cjL>-j^J!  ^_j  4 cj L_<_a_LjJ I  cjLwjjJ!  L&juuj  4jjuJ! 
4  L^J  4j^IuVI  3j^JI  ^1  iSjjJ^I^-uaVI  Yin  (^j-io)  c_<-jL£  .  JlcL_u_«  I^_o>.Ij 
t 4jJ j-^_£  I  4 Yang  (tiJLL)  aJLm  L&jl  jolL_u1^  L^jJ-Jl 

jj-Lalj—t-dVI  3jLjI  Cj  Ij_jo>-  V I  »L-alll  (jl£j  .  IjJo  j.  ^  Sll  CJ^* 

•  J^LJ1  cr^  cr^  <0^3  (jj£j  ^  itygnj^L 

£j\  •  L^jj>-  C-uL^  ^-4-4jJI  CjLlj-cI  4.C. j_4a_?e_43  lILI Jl^ 

4_«I  (J7^  4La^>-  4-Ia^eJL  (jL_4j_iV!  (jjJjLreo  (j j_4^se_tX I 

^0  CjI  aj4j  (__)!) j-4_uJI  CjLlj-cI  .  4j jVj 

^L*a— >JI  0J—&  1  ^  j  4  I  4  4?  j  4 JlJI  4  lo  -Tr  1  II  (jJjLOtoj  ^  ^  j-tloLc. 

4  Li  ^  HI  li-Llo  ^3-5^  <j^P  Cy*  0^3  ‘L)^*^3 

(( 4-JJ Lo-^uJ I  4-C. Lx-aJl  ))  j^y^- 4-4IJ  Su  Shu  ((  ^LU  ^  t  1 1 ))  l_jfcj_SLj_j!  4J  L)  4  47  J^l  jJ  i 

4_jI_3  ^?eoI  CjLcj1*J,I  (j^. j  .celestial  clockwork 

I  Ji_A  Q j-SLjj  .  J  ^  »  1 1  (jyij  j  Lp>^  I  ^-3  4j  4j  LlL_u  V-I  (jii  J jJ ji,  I  (J  4?  lot  I 

j^LsI^-l^VI  j. j C.  La  Ilil  (3^  4-u-a-tJjJ i  4_>.j)^JI  ^jl  BjLc.  ^_uaVI 

IjjJ  ^_<_4jJI  CiULpJ  L^j  c  Io  a"  >0  (jylll  I  Cj  V-^t_4_4jJI  4  4lujj  4jIj 

.^jvVI  C-OjjJI  jLl^l  Lu_uL_uI 

4CjV-^t_4_uJI  oJ \-£t  CjVo?e-<-4iJ  Jol  4?~~rv.Vij  4  4_u^aSJI  jL-ojVI  ^Wo! 
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-i-XaJI 


Zj-uZ  1 1 U  n  C-ul^  jyol  &J-&  <^lj-iVI  JljJl^oj 

jjjl  tJLHI  (J-;U-<-u  .  4_<Jl_c. c— Cy*  ^jV^Ljla  3^  1  ^j°i  L3-3 

cjljLiiuVI  4^Ll^Lj  « 1  ^  4  yyj » ^yJI)  4_jJL<JI  ^JLcJJ  (j\-uj 

4064256  (-)  u  ^r. 
7632  x  (+)  ^-<ajy  ^  i^r. 

(x4)  (-)  Jj-^u  <y^£. 


:4juI^JI  4j>.jjJI  (j-4  4JjL»-<3  4jLcJt!  oJufc 
-x4  +  7632  x2  -  4064256  =  0 

V!  Ljjjjl  CjVjLjJJ  oJufc  Jiba  3^  (jt 

4j>.jjJI  ^1  J jua j  i4^jLt!u-c  (jjlrtj  I ^u_Lu-^JI  (jls  riic. 

o^—uj  l_»_-o  t.  lo  i  i^_i  ^  ^  1*>»  L^3  .  udi  2  3-^  ‘  (x  )  x  3 j)  ^  ^  ^  11  3ytiu  l-*-l  ^ 

(JJULj  ^ )  .3-^-1!  ^L2iLo  j_A  (jUall  Ju>JI  (jl^3  *  J  J  ta,L:>,_^  ^lysdu-ol  4_2jyLaj 

Cjr^-^  i yk  (_y!l  CjV_il_*_*aJJ  Juyy  4jI  (j j  j  <j  /^i  1 1  ^LaJjtJI  c_3yu  CjLj9jVI 

^yc.  oj^-JI  (jj  ^  *  J  ly^  1*4-1  ♦  V  j2  Sjlc.  ^JjVI  4j>-j  jJI 

.((jVl  ^^jj_u_u  ^jJI  3li4!  jl>.Ij  jjy. 

3  j  j  3  a  4J j_a  4 . 064 , 256  4Jl*JJ  j_j!jJI  j Jlj>JI  I  ju  Lyj 
(jj^)  4  lo  « <i y-4  c-.<-t-<-uJ  3jJut3  <ily>.l  ^ll  ^yaj .  4J_}L*3J  3^J 

3 j  3  » XI  CjU  ly>»VI  LcIuj  1_La  4 (7632  x  j_&  Ja <  <f y_a  J^>-  ju>-yj  LuJL>- 

^_jI^JI  jju>JI  L-.ut-as^j  i_ut£j  ^  i < y"t  1  ^L^jl  i— 3ji>.  jIj£2u  i4Jjl_*_U  jl <^"r>-V 

j-Ll£jj  323  3  < 11 A  J^56-5  Cr^  4_3jyLaJI  t— f3 L2uTt£~ I  l)  .  4 , 064 , 256  ^  Juill 

.(1819  ^L*JI  Honner  j  1 804  ^L*JI  Ruffino 

4  7r  1  Jl  I  ^^Ij  t^ll^ill  Ju>JI  <11  ^LjuIj  4_jJLa_»JI  C^lglxJ 

4_*_jjVl  ^llj'V!  ^j-4  c_3J JJ.I)  4064  ^JljlJL^  .jJlj>JI  (j^c  3j^  ^IsjJLI  3^^* 
4_j_j  l_4-J  j  f  4  *  i  <  <1 J  (J7S>* JJ  (4 , 064 , 256  C-ulaJI  Ju>JI  L^j  ^JlLu  I  ^JjVI 
=  43 j) 3l I  4^. ®  J  240 1=  4  3 j) 3 11  4_c. 7)  <_j I 1  ^y3  3j^ ^ 
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OuQLi^iUI  QjuaJI 


u  L^jlL-u L> j  .8  l_j^j>ij  I  jJ  7  jJluj  .(4096 

.SjuJl^-  4J  j  (y  +  80)  ^jL_aj  x 

: 4-lL^VI  4_1_}L*_I,I 

-  X2  +  7632x2  -  4064256  =  0 

-  y2  -  302y3  -  307y2  -  826880y  =  3820554  =  0 

JljJlIc.  L-O-LxjU&JJ  tC_ll  JutU  4jjl_4_4  CjLL-uJV 

^_cujVI  (y  =  4)  ijj  jj  1 4_3_i  L_aj  I  4_Jjl_*JJ  (y  —  4)  <jl 

4JjLjlX!  (^jjl  I  jl]  ♦  J  a  LjjL_U-4  4_L*^CJ  4JjLjlU  0jJt>  ^yA 

:  j_&  4-lL^o  V I 

x  =  80  +  y  =  80  +  4  =  84 

^  1  c.  ^-£>  ^j-C.  ^_>i_j  jJI  c_jjJL_uVI  j_&  ljuk 

1  jua j!  Jlj>o  4_]lj  Ju  4_3jj_L>  <jJJ  2  ^  <j  ts> II) 

jJ  4-lL^dVi 

1  ^ ~m LIS'  31  4jujI  42 ji L>-o-Uj  ^ l_^jtlu_u Lj  x2 

:J^Lj 

-  (x  +  84)  (x  -  84)  (x  +  24)  (x  -  24)  =  0 

<L>-  jH£s  I  (^jJI  ciJl3  j_&  i  4_*jjI  1^14  IjJ 

:L ^ 

x  =  84,  x  =  -84,  x  =  24,  x  =  -24 

tfMilf  tj*U*  4rif  fcdUd  jit 

l_££. C_<_pe_)  i  j!  JlC.VI  ^  j Io  m  j_&  £Jj2,I 

(jl_£  L  a  j  3  4  t  4_j_Lj_u^J  I  3jj)  Io  mi  VI  1  4  ^  .4  (  a  3  )  j_&  oL&L>i_jV!  £jjs 

^i3  ^-sfclu-uj  (j^LJll  29  Q^JiJl)  Fu  -  hsi 
(J*u2  ^yuj^))  4-jLj  Jlju  L^_l4  4Jl>-  ^)2a_dLc  JLajJI  ^IjusI  jIjT  <jrl£. 

♦ «  l-4-<-u 

(J-J-S  71  (j^JLl!)  Yu  j-J  t4jjl_4_4  4_u_ul_L>3 

^/\_IlJL>JI  LlK  4  /^i xsLc.  cjLo^Lc.  ol2  « 4_<_u Jl2_«  3Li^tL_u» 
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4_£s». j-a  4j j La-t-u  L^jI  ^lc.  Jlj JlIc.  diLa^LaJlj  jbVI  t~< 

Q^-Sil)  4uJLj  4_uaji  ♦  dJjjJ!  (jjJ-d  C-a-U^J  ££_}Lu3  jj Juj 

(jl_*_a  CjI  j  4_j jsz-uj  <dL*Jj-«  L^j|  ^Ic.  CjU>L*J!  oJJb  Cjj.  t  <i4  jJ-lS 

.  4jjj5c_<_u j  4_u  Luis  Ljj  4_j_s*jj 

oJ-t!>  CLt  \  L>  Lujd  cr^*  CjJlLcI  iCjJu>JI  ljuk  Juu  ^Jljissj 

4_j_Lj_usJI  numerology « jl  Jl^.^/1  4u-uljj»  ^.djl  3j-uj_4  j-t^sld.  djbujJJ 

dj  I ^dll  f^yj  L_u  l£  B^_3cu_uJ  I  J_l£  £j~^  1  ^33^^  ^  Ly0 3  ^  ^  ^  ^  ^  *  <  <  n 

.jJLLsJI  c  B £& j 

_}l  JlJLU_<_uVI  4_J  JuJ  (J_$L J  ^-1  ^JLi-JlJIj  UulU_U^J>JI  (J\31)  JjlsIj-UaVl 

:  1  ^  ^  ^  I  ^Lt-tTu-u V 

d I ^_uS t  ^LJ  ^L>i_uj_j^ri  1>jd^d  ^  ^  ^  4  1  -to^-4  ill Ld 

Jyyj  1  B  (oLLj  ^_^_jLj  JjdJI  LLLSL^j  4dJ  .4  j nt^XI  jL>u>>VIj 

CreatMusic  (4  gjfontt  uo^ll)  dlSdb  jb  JUij  i^jd^VljdljL^-dl 
iYang  «dIjLj))j  Yin  ((<jrU)>  L#-i  ^L>u<-uj^ri  ^^dauj  .  4.1.*- Bj  (jl 

^  1  t<i  Tt  ^  -><tl  dU^Ls-L  jrtjj  iL^JLddJIj  Jju-adJI  <1X33 

dLudb^J!  s-uk  ^jiLl . . .4j L^SLI I  ^  djju  ^Ul  ^JLii Ij-uatJ-a  0333  *  oi^lt 

4  Li  <  <  11  it  I  b ^*«  rtt  t  1  ^  1  ^j-u LJ I  J_j_4  4_Lul2  4Jc3  By^  i^l  rtt  I 

(dbLdu  i^J^-uj  ^-lu^-lu  1  ^  B  T  t  4-4i  \  4  )  .  4_S^J  Li!  dLldu>iJJ 

^yjL»_«  4_<_oljjJ  dJjl  L^i  4 j Lx ^  11  cj Lud LjJ  1  ucju 

(jl  jjuu  £_sl_uJ!  t  JliJLl  ^J-i-u-u  (yic-j  .  aJjjls  3jJ,j  4-l<^a>VI  ojjt> 

(^ j-dJI  dlLus)  Ming  Tan  «(jlj  ^_Lu3»  ^ud]  d_il£^  iWu « 

^ylc.  1_^jLL_u_>.  d_C4U_ui  Jd  t  4jjj1s  1j-u3  V I  (j_u J)  B  Li  11  J  4 

.  djj  L_4_jlJs  I  JlX.  I j-dl  1  Ld j-C.  4d  JlC  I C.«SLL<-uj  4jjj5c_<_uJ  I  Cj  LjujJ.  I 

4JLjI_4_4  Cj  I J 1  B  ~  c.  1  4_d  L)W  l£J33  dll  ^j-^3  t(jdLu^aJI  £>£■  Lc.ldjj 

.  I  Cjijl  d->J I  1  ^j4  d jdd 

(4_uslit_j  jl)  jy>  4 IjdJ I  jj-o  ^uulu,}  J-A  ^_U3juil  (jl 

CjLc. 4j^scu_uJI  dlLujJ»l  cLLdu-ul  . «  4ua jd<_U  »  4uj  Jlj>J I  olju-dl  1 

(_Jju3  4-Luua  Cj  I  j  LlxL  t  ^-ise-uJ  Ij  dal^_*JI  ^IjlC.VI  «4_usL>.)) 

.^y?t_u_uJ,l  c_x_jJ_udlj  L-k J)B»U  <-_dL-dl 
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OoCXi^oJI  QjuaJI 


^^Lc-t-uJI  ^^-4-4^^  Ly*y^ 

d  ,  ,1  '  ~A !  |  A ->■!,,, tt  ^  ^ L-\ 

3\/7  9 
■>  i/s\  (,  < 

4  9  2 

J  —  J  —  | 

8  -  l  6 

clLLj  («Lp»j)jJI  jl  JiC.^1) 

:20  (4jj^AJI  jIjlc.VI) 

2  +  4  +  8  ,6  +  8  ,  1  +3  +  7  +  9 

-LfcJI  (>a  iSj&j*  5 

Lj-La^j  Luo^i j  Lu_ulj  15  jljtc.^1 

4  +  3  +  8, 9  +  5+1  ,2  +  7  +  6 

4  +  9  +  2  ,3+5  +  7  ,8+1+6 

4  +  5  +  6  ,8  +  5  +  2 

(WMIV 

mJI)  Pi  ^.U  *J*U  44mU> 

Lt-u  1  d<_i Lj  ( La^,  Io 4^  ojJjJ!  t  lo  i 4-lcu-L! I )  Pi  «^Lj))  £)l 


JjLJtl  ^yA  3 Juu  4  3 j4 jJI  4lLi_L'S  t4_ji_<5_»JI  CjLL_u_>JI  (^yA  JlJJl*J! 

4-3 i  t  (I  -N.  V  J  JlC  4j  I  I  :  I  4 JuC.  (^l_j  jjl  .  CjLuJoLjJ!  3j.j^  Mill 

t  JJljlJI  Ijl^J  4_^J  ^  j  3  II  t— ^LcuTt^l  4JUuII  .4JL3ISLII  4j3 jJl_j 

4(jj)j_dJ!  .  4jj-t!ax]l  (JjLiXI  yj^c.  (_£ 4  aj  a  11 

4_<i_jj3  lj)  y  <1^-4  4(J_$JlII  Iji^J  i  gK  oLu^LjjJI  »Uig.  JjJlJlII 

I  Jufc  <— .<_u-ul j_>JI  y  ts^c.  ♦  I  00  ,30  fU  t4Jj-La  20  4_»^JLa  ^Lj 

^ L^l-a V I  (j I  (J-gJL>JJ  '  4-j^  mic.  4_Jj_Lc  ^yj!  LjJLa  ^jl*J! 

£ 

^al— ^3-aVI  4  L^J  i _ 4  J_&  V  ^yllJ I  4-1 LuJLI  0Jl^J  (JjJI  t I  y j c.y  J-U&]\ 

*  ill  ls~i*  3  1  ^  <  |“|  ^3-11  t _ < _ <_&  dll 

.  1  ^"<  «  (IJ 1-4-43  £jj&  43_li I  Cj l_J_uO Lj^J  I  zLde.  (J-4-J  4_l*J  l_^j| 

j_&  (((^Lj))  ^JljlJLj  (j-A-p Luia LjjJ I  C/tr. Ji  ^ylll  l_jLu_u^I  Ju>-I  £)j 

\  c.  j-lL^-a  ^Lj  ^  j  .  l—Lol—^I  4Cllu jJu\  4_<j_£  (jLtfo  4_j  Lifu  4  4jI 

^  \  C.y  (jL^j  4JljL_u_1I  4_uLu3oLj^J I  4j3jjlX!  iS jfi-L.uA 

(J  /^>4l  L^jI  ^  4  <3j3ILj  ^L^Jl3JI  L)_3^  4  JlflXt  (J-L.U-U 

^Jl  ^-Ajl  3~4l  ^-1]  ^-uHu  (^J LaAuj  J^ufc  JU-UoiJ  LJ  ^-JJl^J 

fjJtJ  i  -y-cr^  cLajLill  (ju^all  Jiic  (jLl  ^Ss  4^jJ! 

lj  t^i  4l  L^-jI  \  C.  1  ^  1  <;  *"i  mi  3  J  4 (jju y ^C. Li-l^  La Jl^TlC. I  I  4  a J 4? H 


101 


I  £  La  Ju9  I&UjClljj  I  Jdj  .  4_pa I  4_l!l3_*J  I  Cj  L  L<-uj^-U 
♦  4  a  V  xia-ll  ^LuJI  Cj  1  j  \  a  c.  j  4_*_<_u  LtluJ  I  ^^-JoljVl 
.  I4] 1  £_ua_i  ^LJ  4Ji_d  jJI  ^-tc  ^-Llll  £j\juj  ^.u.p-3 1 

J  Jl^C_U  (L^j!  Jli^JI  L^Jl4_3lL_u  I )  4JLl'0_}  j-lC  4-<^_d  ^  L»»j  j-&£  dJJj£ 

I  700  j)  TT  1  JlJ_4  (j j_j_Lj_uaJ I  1  ^  mi\  ^Ij  4J  Ij-O^  4  3J  3  Ilj  4  I  0  -iJutll 

4_as.V-tl  La_>lj  t4£j-L<_u  4j>-j  (^JlJI  j-&  :  ijr^J  4JLl3  4_u_u 

.a^ijJij 


.  J j  "_•_-««»  jisiai 

ijrj^  o_j Jl_>J I  c_jj_<_uLj>JI  j  4_^_sJlSJI  (jr\  ts~t  11  <yu  L)l 

^  I  i  4-u-u  L_u  I  ^  I  4Tl<_u  _l>- 1  ^  j  .jjl!  1  ^  1  to  < I  I  I  ij_A^  *  LrJ  I  ^  1  lo  <  1 1  4 

^j-oL-u!  4jI  .  du  Jlj>JI  ^jj^IiSLIVI  e_J j_<_uL>Jl  $djj  4_LaL£  C-uL^  ttiJJii 
>. Li  < <1 ij  i4_j_jj_<_uL>J1  cj LjJLa_»J I  a  L$_jJI  julu-oj  Codes  (cjIj>j£L1I) 
^>-lajl  t^cJI  {£  0  4_uL_oj>JI  4"  3jloj  c_jj_<_uL>JI  4_l£  iJj  ^£jJ1 

.  (^.  MlC*.  ^J_4jjl_4_4jJl  ljl 

3jX  a  1 1  t  4-JLj  L<_u— 1 1  q-C.  4_jj_j^>.  3-^  ^  1  ^  ‘X I  tcJuuJoi  4_Lajlj  4_<j3j 

julII  (Jica)  ^  *  j  >L>  3  L  LJl  jl*JI  c^LlU  ^UJu2J  4  J  M 

I  j)  a  ^rVs  I  (j\  j  <  j  is~t\  I  (j  l_3  dll  Ix^  .  (abacus  « j  I  jutl  I »  juu  Lc_t£j  4  ^  ^ » I 
C^t_uol  jJsj  .  4_j_i  l_4_u_>J !  j  4_jj_lj>iJ  I  ^_u5>Lii,!j  4_u_uL_uVl  Cj  Lua j  j  I  I 

(^’liLa-lII)  0)]  4  4-u-A jJI  (j^HaJjl)  4^}L*J!  4_<-L<-aj  4_^Jo! j  4? Jui 

tjLs  4^  Lx  jl^JI  ^JL*J!  jLajjI  .  4_uLj_L42J I  4JLj_42->d I  4 models 

cjLbL^iiJI  ^  lo » xa  3^.  dul^  4  0  L  L_4jj>J  ! 

4ijjJL]  4_ij_uL_oV|  LAj LiTu^ L)  d_il^  4^fL>.jlSLIIj  Jl-ujiJ I  ^Jl  VI 

aLu^uVI  L)|  5  t  I  .  Ji  alsl  vj_4  VJ  1^-JlJ^lSZ-ljj  AjJ Idullx^i-c  I  4-jL^  cLai^.  3^  M-43 

4  4_ujJlII  3jl  4_4-jJl^  3j_4_4_4  4-^-<-u  j-Aj  43j.U"IIj  4j^  lo  <  1 1 

^C-LiILvVI  J^LLi^e_jV-l  4_<jV-*^  4?j LtTuz. I  l-aszjj  *£j\  <.^>11  l-ijlj  <.L>4 

3^-L I  3-^-*-^  ^  m 4^ II  (j Lll£ V-l  L_4  3^-4-u  j_&  ojJu>JI  <_jj_<_uL>JI  (jl 

jjl— »-ll  ^  <  nVI  ^^y^  c_jLujVI  4_4^_4-J  JljwI  ^<5  Laj  .  _}!  JlC.  VI  3-^*  Cr^  ^LLjlXIj 

4 I  ^  1  lo  4 1 1  (jl  .  4£)  jJI  J^5e_j  jj)L>"ll  I  JlA  sULlII  iLaJi^  (_£  jj! 
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OuQLi^iUI  QjUoJI 


LjlX I  i 4J  4JL^jlL-uJ  jJ I  I J  ^  i j LU I  ^ jgaaj 

^Li!  <LL&j-yij  4  ^,_<_u  l_j_ti]  I  <__)  L_4j_>J  I  j  4(jrlcJ  CjLvj  J  (^y*J  4_L3t_u 3^Ju>J.I 

Laj^^IuI  ojj 11  (jl^ (jl  Jlju  q^jjijjVI  cL^JlaJ!  1  4 »"  <  <il  $.Lj_tloV!  4>JlA  (J^- 

c-ul^Ld  4_ij_uL_uI  3 1 T  Jl»JI  jlII  jI 

CjLjJLq-jlJI  jU>oV  4_Lc.  ^  )  c.  ^  (ji_^  jl  4^y  lo  i  <ijJI  jj  i^i  * II  J^*0 

4  C-<-J-J  I  J-J>J  I  ^_j1  1^1  I  II  £_JJ  ^y^jCu-aJ  (^jlil  JulII  .  4j^_L*JI 

_}  I  JljlJ, I  ^—yu2 1 J  LJ I  ^j-C.  l_jj_! I  |J  <<o  rtj  1  lo  <  (|J  1  ^JjLuIu  1 

4  i Mill  3jA£Lj  4  ♦**< < «i i  4^Uj^  4-Lt-u L-t-u j  3l_il  abacus 

.  Lu-U  I  3^— ufT  ^Luj 


<W£  a**  6 


4-1-ij-J  ij-^j  i^Lj^uJI  Cy*-^ 

I  I  kX^t  c_  t  i  <  ii  .  1_j^_£  j.  <"i C.  4-Tu-u  J  Ll^ji^ ^ 

C<-<- u-lT(-£  1  j  lo  i  djlj  Jal^  3  i  (i  jl_£21  (jl 

♦  4_LJ^_t— <-u— 1 1  3  J  j  7)  »  II  CLlx>s>-.jj>^  C-<— >J J-C-J 

4_j I  j_&  (j,  **-  j  <  (i  1 1  3U  4.  3  ts>^  i^i°)  I  (j  12  ^2 I I 
1  &j  j ^ t-~>~  juu  4_uLj^jJI  4j4?  >  „UH  jl£2'^M  ^yG  dSLd 
Jl_J^>. J_jJ  l_J  ^J-LJlII  (jL^-iVl  (j-GJ  4  4_UJ^Jl  tjlj-il 

3  i  nj  .  4_jJj_£jJI  4j^  ^  <»  H  ^j-*3  (j!  Jlju 

4_4_uoj  t  LujI  4-l-u-Ju  4?  Jil  <  u4  V  Cjj-U_i  4-lLc.  ^£2.  ^  jJI 
UfT  . < j j\ I  7c_u-u_<a.U  j^-i-G  4_j  Li  ^^_pe_u_aJ,l 


(j  1  j_L*_i  3jj  1_>J.  I  (j^)  4j (j jio^l2  1  c  4?  j-lIlC.  1 
4Jj-_La  m  t?  n  (JjIjV!  (j^-L^e-Lt-u-I. I  (J-l3  (((JJJl2)> 

Cj j_L^SLI  4  n 

(J_l£  4 jtt j <  JLl  ^1  ^j^J!  cjIjUJI  J_3j  j2i 

LhL^b  <j-“>^  (J^ljV!  '_9^=-J ' 

4_jLj J  ^Jl  4jJ)j^jH  4^jlkjl  4>Jl&  C-J (^all  4_uLj ^21 

^j-4  4  ~  <  3 1  t~n  I  4_j_U_c. 
lZj-G  12  4~<  j  tt-  1  ^_j?e_*J I  j_&  ^.j Ij_l»J Ij  Lj ^_jJ I 

3j)  7r  4?  11  (jj)^2  (J!j_ta  4_pt_u_4iJ,l  4_jLj jJ I 


iLpLJI  dj Li L_u_>J I  4** <  j o  )n 
4_? j  a  ts-t  a  j.  i.C.  4_^jLj_iJ! 
.  4_jL^JJ I  t_7L>-  4_uljuj 

L3-1!  l5>*J  L5-^  f-1-^ 

VI  <l4Lu^  I^-A- 1  V  (j-UuLj 
^^-Jl  tJj,  2  4  a  II  L_j J—C.  Ijl 
.«4jI  JllII 


jl  Lo  ju>.  t_yJI  1_L<JL  jlU» 


cP!  ui-^'  £ 


(jl  0-^  4 jL-^i 
(((j-oVL))  (Jius  <~u  4?il^*il  ^jljjjJI 
jL_4l  4_c^>JI  ^-11)  Pallas 
J-aL  ^JJjju  4ju-Li-a  (^Jj^C-VI 
4£L4_i  ^  jJI  «_l!  I  j  jJlLa  j-<LJI 
4  4JT  j_i_t_^  Zeus  (((jj/j-jj)) 
I  I  i  °i^-4L.  LlI^LJ  .  (j  L j_tJ  I 
^j-c  (_^JLLjI  4_j^_Ll*J  I  ^jsya 
0-^3  ‘Cry-j-L->4'j  g^-jj-tiJI 
t ^j-a—j-j— j^-SLJ Ij  j  ^  j  '  j  ^  II 

irt  j  1  A  .  II  Q-4  dUjij 


,ljrtj>^i,ij 
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iPi* 


±±sd\ 


I  Jl^J  ^LUJI  .  4_u La  I  3j_3JIj  4_uL) I  4_j_u^JI  Cj j_a  i  ^3 l^» 

.  JU  Ju LJJ  L-t-LU^  I  I  L*J  I  Cj  Luis  Lj^J  I  (j  I 

cj!jLl£2_>ji  ^Ll<_u  4Tl<-u  ij  j  ^jj  oi jzii  i^c. j)  ts~> j-U  ^ji 

ijr£i  VI  i_<J  j_uu_ P_j  I  J>-tb  .  1  J  I  « .1)  Jl^jlII  CuJ  Ju>.  JljLa  i^jJ^Vl  4_4J  Jl2JI 

(J_l£  ^yA  JlXuLiJ  JJ> CJ>-  C^LJiT^I  ^j-*3  1^  Jlj)  CJLIj  JJ^_1  jl  3^JJ>-Vl  (^Gxl.1  Cjl J-LuuJl 

<^>-u_a-5S-J  uUj  Jlju  4  I  799  ^Lc.  j-^jA 

4_ljI_jj_jJ!  j.  J  C.  ^yA  4_4-jJl_3_1I  yu j)  3  I II  3a IjJs  ^j_a  Lt^L^-J  jjl  (4_u_u 


aLai-£.  ^jPJI  oL^sUill  1 1  4-Jj^_3_JI  ^JLjlXLi  1  lLaS»  1  (jlj  t 4-uLu  VJI  j 

.  [^LXLOJ  BjJliljl  Vl  CuU>0  yA  Lfcljl_3j  yA  3yyS  CjLj_a^  jLjVI 

(jl  1 4-3-1  LuuJ I  1-3  ^L>-  4_jI  (jr-^  (J-s-*-JI  Iji^J  j^llUl  (_£Ju>-l 

^Jl  Ij)  t  <  II  )  ^jJI  aVj-Aj‘‘ _ (  (  a  7T  4  ^ jJjtlj  ^^jJI  J  J  <«oI,  I  ^ 

1  xua j|  L^-slj  t_  <  <  (i  zr'0)  ^jJjlII  j  J  i^i  a  V  £j\  \  L>  3t-A  I  i-_3j-uuJI  I  Ju&  (jlL^ojl 
t_;y_3  1 1— LLt-u-j  Jj  Jut_a  4j1  i  JuJj-4  ^1  ^  « .1L1  (j jjjLi^JI  ^Ls  JCJj  .  1  »  j  ilo  (^y^ 

J cJ 3j  L*I  I  4 _C j_au?e_a  u-ujj^j  44^  I  ji I  .  Lu-^>  LjJ  I  J)I^  <1 1 

.  ^Lir^Vl  ^  l^i  <  a  U  L*-^U>  lj^j?e_45  Lallaj  L^-L«  I  jJjlj>-  ^tJI  4_«_uJl1^JI  ^JLc. 
I lj_c.LtiI  Jl2J  .(85  4js- 3  <^ll  ^>-lajl  *. ^yu jljJLsV  LjjJLlc.  ljL>ol  ljoi>  (jl^) 

Cj  1  3  j  i  I^i  j  4_!  ^.u-ul  ^Uaj  4jI  (jr^-  <>L^  *— i L<-uj>iJ I  ^lc.  ^Jl  j  lo  n 

^Jl^J  4_j|_£  t 4_j_j J^_>lJ I  4  j  3  j  i Io"i II  ^jJjlJI  ^yA  4j1  VI  ♦  4 j  1  a c. 

.  £_^5j>J,!  ^yc.  4_uLj^_jJ I  jL5L^V-J  (^JlJI  jL-^aJI  4  <  u3  \  ^pVl  cjLal  ^  <  <iVI 
4_j^l_3ilJI  L-U-lS  Jlj_u_4j  c-J!jI_4  ^liilj  .  1  ^ 31^-11  ^-jJju-j  4  3  U"<  11  jl£L^Vl 

.  4_ulU^V!  j 


>$U1§  m 

4_j_L»_j  (jL^  1  a C.  LaL^-s  1  3 1" -re-4  LLuTu  oJJb  1_LcIjI  ^£1  c_jL_oj>JI  ^ic. 

4_<_oljJ  4-u-a-Uj  3l  jl  4((^jJjtil  4_iJ))  4jLj  sil^JUJI  4  3  t .^/ujLj^jI] 

^j_u_jJ  3j^J>Jll  4_<i^_>J  I  ^yA  V^Lju  4_l£  Ij  Ij  ^tJjLj^ail  JlJJ  .  I  4»J  tU 

.  4-lL^jlJ I  Cj LL> Lcu-LI Li  4j3 V-£-  i^\  L^J 

.CjIjL^JLI  3^JV  jJa  ^_«-o£  L^jl  t  ^y  1  3  r.  CjL)L_u_>JI  (jl  ^-Jsl^JI  ^yA 

c_jL»J  I  (JS Ltlo  Lrric  Logistics  (4-lT^u--v jli I)  (jt_j_mJlj)  fj\  3loVl  ^-lIaj 
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alaxUI  (jljjJI  pL>G9  JL3  LJ I jjOlj 


.  ^j-^'lLL  4aLua_4jVl  £jA  iy^J^A  1  ((^L->^LX!  k_sL_uJ>J!  ^lc.  L^u^-uj) 

(jr^J  1 4_lj  laa 2  lay]  I  l_j^_4_*aJ  I  ljy2  U£  'iSS*  ‘  "  A  f^-JU  1  .uaal  L^aSJ 

^_j_£  ^LlaV  (jy±£jj>^\  J-l9  ljA  CjIjL^I!  J-^ju-4 «nj  .  1  ogL>  <  nyo  ^yJI  Jj>.IjJ,I 

4y  LayaaJI  CjI jL$Jt!  (jl  >(jy  y!  lad  la  i_L_Uya  4aa2aaiaa  CjVLaaGuajlj  4a-aaa*a 

Cj Li L<-u_>.  yl  4  j  4?  Lt  m  uL^m I  (Jaaa  4  4a_L&  jJ  I  Ca LLa Lau-l  1  ^y^ju  4 -uaaa 

(Cr^UJII  lJljJLjJI  JL<a)  4jj£LjJ!  Galjlgll  *  a  .  ya J Lai. ly 

.  {J^>  Ly-jaH  I  lL  LUI I  (yA  I J  S2  y  4  xiaaJ 
JaLj>o  yl  y-o  JoV  L^a!  VI  i4_$_sLj  Cal  lo  ->>V_<a  aJufc  Laala  I  2$  I  Jl_A  £)l 
4-u.u-lH-j  (4-lu-ujv jJJ  I )  CjLiL_u_>iJI  j  .  LaJLc.  y ylajail  «jLaJu3  « ( a  a  » 
c-j L<-u_->J I  ^  1  c.  (jL^  Jl^J  .  4a3V-^>d I  jl  J  j  ts*i\\£  oljL^il  yja>.l  C-<aL£  ^^jll 
i. lo  a4  j lyav.  V I  I yi. I  4aa_cjj Laaa  y  x<aa aa  yaii I  yaa  Ly L_u  Laiaieaa  ^LSiLju 

y  1  c.  y_a_>.  J)  .  U  m  £—Ga yJ I  I  Jufc  (j l£y  .  la ya  Ls  4ataa  (Jaa LatHj I  JlujlU  ysea 
y^dgll  yLaal  lo"  a  (jlaaalu  L&yyaayy  jIjlcVI  y !  yJuiay  .  Lfcyyaay  yJL:y  jl  Ji£.  VI 

1  i I o  yl  lil  i^LajL^il  yjyC.  V-]  LaUa  a  1"  Teaa  laL£^  l  d  VI  4C.U  Ja>J  I 

i  c_j  l_4_u_>J  I  ylc  yal3  .  4-lL^jlI  I  4 1  <;  /^>Ti  d<_i  La  ^  Lu_uJ  I  La^ ^lu 

j-lTljlj  (jr^  ‘  4_uL^Jj  ^  L_tlJ  j^uju  ^1  JlC.VI  C1x_jI^ 

jjlj)  .  L^-a-caJ  (jr^-JI  » Lj-Ju V I  (j-C.  <  (i  a  «  J L$-J  (_y±d  5^ 

(.  VI  ^ jJI  D^XJt  (jj-isl  (( tyjyjuz  L»_I,  I ))  p  L»  ♦  ^ 

:  c  l^»  4  <  1 1  I  l-LA  I  ^  J) Laj  J  ^Tt-LcuTu  (j ^aj  L ^aJ  I  «:  L^_l>J  I 

Gj  L£^  JlSJ  .  JaaiJ  I  ^Jj  [2a  I J  ‘  I  \2a  4 ul2  LjJ  I J  t  <-Jj  Jui  I  L oa  ^JL*J  I 

jj_^jLj  4  Li  M^-aa  O-jL^J  tjl  < a^a <  <il  4J  ^LfujV  L-ojjLu  ^jIj^JI 

(y\_3  4_j_aa_S_>J  I  tlaul  JjJI  ^222  LlsLL  1  2ia  I  C-<_il^  l-^jl  .  3La>J  I  ;  lo  <;  n  ^Ltaj 
i^JLaJ,!  jJ_j_t_<_u  y  \  C. j,  .  4-lLc.  1  (j^  ci^  ^3  ^ V I 

^  ^-Lta  4iLj-U  J-^  ^JiL-oJI  (jj-2JI  ur^  Parmenides  (^joaaaajL)  j22 
(j  i  l-j-zz-jl£  4  4a jaa^  4J  1  jl£  .  4a jaaSLI  L  ^222  (j  I  4aSL4a  V  J jaa  $-yj2u  ^  (j  I 

4_jT  t-dJjj  4 (j V-ja^-j-t-u-a  1  <a^jK  ^ja Ja^  VI  ♦  4  «  «<n  ^-l£-  j!  4_<_u_aj  ^aa  ^yG 

jjl  4>yyij  4_4_4uij  ^yia-H  ^^ya^LuJI  (jjaL^J  1 4?  iL> 

^J-jaa  Jpla2_>JI  (j2»  )  ^Jl  y  lo  < U  c2]  4_ca  y£!a  y!  4 4_4ai£ LU I  4? Ja5>  ♦  J^lj 

(^jlal,l  Ja>- I  .(^jV-aJI  4  j  1  <; r.  J^aa-ua  (j^Laa  (_7aJI)  4_u_4j_L>Jl  SyaluLaJ.! 
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^^aJI 


J.  ri"  1 1  ^yA  V  LljJI  dxjl  L^J  V)  4_JjOtajl  OJjLUxul  (j  I  J)  \  I^>  <U  I  Jl^J  4_U_uL_uVI 
u  3  13  (jl  jl  t^-sr  A^aj  (jL-1  4_3j^toi]  ^z-A-ljjJ  ^Jj  .  ((j-J j->dl  ^j-a  (J-> 
3  »  U  4_u_uL_uV!  4  3jlojJI  CJ_iL£  l£J2)\ jJI  .  4_^L>J. I  4  j  1  a c.  U j-lo 

3jjJu>d,l  LajJsaJ  £yC.  4_<ao.l_d  I  ^.LLajvVl  £jA  cLuz.  £jbij|  Uai  JU2l1 

.  4  3j3ttU  4_u^_>d lj 

^JL>1  j_aj)  (jVI  ^jJI  iSj-^ ^  ^ ^  < 1 1  1  jjt  (J L^jCl<-u  1 

LJJ  j-iA  (jl-Aj-iJI  jl  ^reductio  ad  absurdum  4-Sjj.U;  l_4jju  ^  j^-LlajL 
j  jj  o'  o'  £jA  ;4jJlJ jA  Jo.  I  *ZenO  «J_Ljj))J  {jyj  JU-LlOJ  Ij  ^ 

.  LjJLLa-Lc  Llo^Lu  CJjL^  4^joJI  (jLi  1  aojIj  (Jj  iClloj  (J_ofcIL_u_-3 
jIxjJI  jLt-^  3LL*JLu  ^-a  ^J-o-I  (-djILJol  .  ^jlc.  Vj  j 3-^3 
i(jL_guJ1  4_jIjlj  4_4Jl2H>3  C-<_il^  I jl  ^Jljo-Vl  (j-a  ^JLo-J  1  ^  3  *a- 1  j 

1  ^  j  4  3l  3  *a-  1  <  <i  11  4  to  3 'd 1  ^Jl  C-<_4j  x*aj  (j-\o.  4jV 

c-  <  ^e_i  s.!^-^J!  Ho  T  (^jJ!  ^_<_uJlj  .  t-L^  cr  <^^_>< j  j_s  3L3^JL_uJI 

j)<3  jJs  .(180  4-o- 3 jJ^jI)  juVl  4  < <i 3'i  (jl£JLi  1 3U  a  ^ 3 u 

<u?  VI  i^jjjl—LlI  Jl_lC  j_3LU!  4_j^ocIlLI  4_lojL»_4  Cj L>. LuTu-u V I  &JJb 

(j^jCu  4_j L4  1 4  3j3^JJ  j-p. jJ I  jui^JL I  j_a  J_3_*J I  (j Uj  .  J_3_*J Li  L^j Lol 

i^CJZLa  cU-t-g-d  L^l  t  I  C-ggg-lJ  4_JjOe3j  I  jjl  .  l_U_ul  JO-  4_ljT  JljJ  L-LlIc. 


Jti  I  lLI  1 3  j_A  J  j*\  33 1 1  l_j j-L<-u  I  <^4 1  (j  I  jJ  I  J  *  4jj.  Io  (1 1 

. ^j^_3j L_uJ  1  1-4^  4j^ocHI I  ^_>a  4_jI  ^ ic.  4_LA^_jJI 

Ijj—LJLJ  Vu  3jlot_LJl  jJlooI  ^JlII  4jj_3C_JI  Ji2jl_LO  <— £j J-LggJ  I  JlA 

jl  i^LaVl  jL?c_jVI  I ji-tol jj  4  ^ 1 1  Cj\  Jl_ujjJ^JI  ^Jl  LaLiUjI 

4_J_JJ_^JI  C_J^-J>dl  0 J J_L>-  ^1  jJlJoI  (^jjl  ^a-p>Jl  ijr£  C-.<-l4jJLi 

.((SjuVI^I  \ J-tla-UU  (jjuXjj3  jJ.1  I I ^A  Jl3j»  :  j] 

Jiitlu  jl  t  4_3JlL^_4  Cj I  j-L-uaTt-1 1  (J3^3  33 11  ^dl  I  JlA  (Jj-o 

(j_c.  LlK  L_idGit_4  c_tJj  jdJ  I  (j  Lj  ^A_u  Lj ^_dJ  J  (J_3jd  I  (j  !  JlSLaj  .  c_ 3jj  LjuJ  I 


4  j  1  3  >  1 1  l£d_4  (j (J  i  3U  V  lj  JlujlII  l_*jj  Jui  l-£  .  ^-djdd  I 

^LljVl  J)  1  4o J-AJ  1  J 1  3  C.  ^^-U-dj  dsLcuJ  4j]  .  4JLal£L« 

4_jJI  ^-Aj-j  La  4_3JlLlII  4_3_j_3odl  4-jj_<_ojU-J  £ja  l-Uj-aj  4_jl£Ldi_j 

.  (« c-j  Lguod  1  ^dL*d»  joJ  I  Ju£j  .  jl  JlC.VI  4jjJiaj  4_<_uljJ 
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aIaxUI  Jj?  ptoAS  JL3  Cil jjoJ 


It  fgJLalf^  iUi$Jf  4$j&W 

(J-j_<a  L-.x-Lt.uJ  4  C-uL^  (CoJlx  ^p-*-43  (j  Ls  4  4_ua-L*J  I  4_i_ulj  jJ  I  j  t  £_*a 

ijr<ju  CajISj  jjj  4-uai-*-H  jj-aVI  £-a  (J-cl_*Iu  Cj_iL^  L^jV  -  ^IjVI  oJJt 

(_)_u3l_Lc  JljJ-oj  4_^j  jl£^  4_jI  VI  .  4  4?llo  U  jjLL>J1  jjj  CjI^-jjuJI  JlXcOJ-J 

j_*a  4_jj-cu_l!!  CjI_oI£LII  ^Jspaj  ^Jt-u-LaJI  ^Jl_*JI  ^-$-3  ^yju  (^pLj-JI  (^^3 

jjjJI  j-cj-jL 3^1  jjj^LAll  q! aju  l£JI_Laj  .4_$jV1  ^1  SjLiVI  jjj  « 4  4?  j 2? I » 

(_^_3  V-Jj-Ls  Lujsj  I  LQ  nLjl°j.-Ukj  (J  4  O  4  jji^V-^l  Ij)  til  Ml 

^-Aj.  J  *\  4?  J  Jjl_J_<_4J  ♦  (J^SLII  l_$_L<3  cJsJLIu  (_p.il  «^-<-^  ll*J  I  ))  4_U^l_4-S  J  J<  4?"  1 1 

4j9jL>-  C.<-«-u-iJj  4_ual_laj  4  j  1  a  f .  j^a  Ljp.  LL£^  4itJjljj  ^JLjlJI  jl  I IpuajZLdl  I  -LA 
4_p-<_u_j  l_*a  j_Aj)  4^J  Vlj  jJlAI  I^-jL*-o  \julQj  jLj  jjjLdUju  IjjISj  .  4  »  j  t  tol  1 

cjjl j_>J1  Cj-iI^”  juU .  $-t^JLu  4_o3  Ltiij  ^  jJI  ^-Lu^VI  j-aj_>J1  j_a  ((3jU,l » jVI 

pAl J-taJ!  (J^  ^j_oL_u!  (jr3  j_<a^L  (_pJ1  4j?c-u-l!Ij  l-<-l<-uJ I  j-u  4^V-*-ll  j£.  *La^>*Lj 

4_42_J_42_>J  I  ^-11  LpVJ_<J  (__)-U-(-Sg.U  jyJj-uV  I  (_p>V-^>-Vl  jl£j  .  4  J»J  llo  II 

.  4  4?  <  nlrtll  (_p3  4_1j_uL_uVI  JSLJLI  ^  lo  »  A  j£.  4jp*.|  Lillii  jl  .  4_*J1j 

Tales  ^  <i  1 1  LL  jl^^  .  5_}l_LLJ  (_J^Vl  ^J^>-caJI  (Jp».  4l  3-lc.  c* <  I 
^.u-lIj  4  »j  ilo  II  j_<a  4jLlL_uVL  4  »  j  i  lo  1 1  £-pj  JJ  « <i  (JjLv  a  a  Jjl 

L-k^C.  (^jJI  Jljj>-^JI  ^_Ajj>JI  ^Ul  03^  (j I  c— cJjeJ  4jLj  (Jl^  ♦  ^j-o 

4JL>JI  ^Jl  4  Jl-lUJI  4  4j>L^JI  4JL>-  ^-o)  j_iaIu  4j  J_<5> Ltiu_«  J^SLc-5  4j u 

.(jl_re_JI  4  4jjl_»JI  4JL>Jl  ^^1  4^U,I  4  4JL3  l_^_4jJ  I 

(( (j_4ij_Lui_4_4i£L!i  I »  _£  .  I  «  4_jJj I  LlC.  »  I |  I  *  A  elJ  LlA^ 

((^jLaj-ajwj  ‘jl-<il  ^pSI  Heraclitus  <<q  mUjI^Ij^lAwj  4^I^JI  ^pSI  Anaximenes 
jj)  is~\  .^_4-4sI_L»JI  4> Jui  ^--L4->.  ^ps^Hsl  U£  4< _ >l^<-ll  ^^U-sl  Xenophanes 

.  4_auj  V I  Lj-*-l  I  ^yA  3^_^J  J-A  jj  I  J-pVl  J-Aj  1_4_4J_43  L>-  1^  <r. 

^y-ol  Jl2_£  l(j\  I  i/i  4?  I  a  (jl  3jJ^.  jAIIj  <  A  4?~l  l  3JlC.I_SJI  La  l^t_<_4jj  I  j 

I4]  15^411  4 4?  1" -^a  dul^  Lfcjj>^IL9l  ^1  4_i]jVl  ^_t^LL*JI  ^jLj  4? II  ^__4_<a->- 

J I  (^jL*JI  c_!  IjJLIL^  C.4-4-o-lI  j_uol_L»JI  4? 4  4_ua^jJ!  LaLp.  ^£s  L^JuLLi  ^1 

.4^jJUI  ^.ULl  0)'\  jLill  0j\  ^I^^JI 

^-£1  Jl-l^j  Vj  4_paJLc.  4-luu  4  4? j  4? ->J>  I  C-uL^  Cj Lii£ l_U I  4? -LA  £-ju a^v  (jl 
4_S_jL<_o  «4_jJjVI  l— L*-l  I  »  4  m  1  L> j  JJulII  4-L-(-u  V I  Cj-jL^  .  g.^juu 
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AAaJI 


3^  JaL-u-o  .3A_>J1  tLLL  3^  3j^j!tll  (_SjL*_U  3JI  4  i  t.u ilL) 

.  4_)j_?c_jJLi  iC-}VL>JI  ij)^*}  3-^3  1 4  lo  ^->UL  (j-ujJiJ  C-<_)L^  ^  tj'ilo  1 1  jcjjlljl 
3_a  l  j^Lj-U  (J-l£  j-jIjJ!  33J2JI  3^  3I1L:  ^  jJI)  fj  mUjj.  ^Jl23 

3_ul  I  4j^j*\  I  lj_U_Oi2J  ^  4-Jjl  4-j^  lo  <  )  ^jUusVslA 

1  j  o  j  ilaJ  Lo*j  (JI_j_>.  I  4jV-L>  tills  Jl*_j  (j_u_JLL> j  lo  (  njT  ^^>-1  ^3  .  3-Jl-tJ  I  JulC. 

.  Lp.3J3.tjJ  I  3S  4jLL£LI  (4_aLI  4S 3J  La  j-±£-)  4JL 4jJloj  4_<_u!jJ  3  a  t  ^Tn 


^JLu  1  ^  \  mi  3^1  (sV-^l  (J-J-3  CjJlilll  33J2JI  3S)  3-u  J-ujjLj  I 

.SLpJI  Jl_lS  3IC.  dJ I jb  1  \y[£  3JJJ I  4jj_<-^L*-c 


I  3H4  ^ 3^4]  4_bo^_c.  C-<_i  lIUj  4_pl*J  I  t 


Jell  £_paj>.  3^  tcills  £-03 


3^  ^j-^3  l_A 3  3jJI  4_u_uL_uV  I  4_^HJ  I  C-uI£3 . 4j  JlJj-«3  33I3  V-3  I  3-4 

VI  3  a  t  <n  3  I  V  (3  »  j  1 L>  1 1  ^  1  lot  1 1  £ys  $.'jjzz£,  3.  ju.iJ  I3)  4»j  tloll  4_<_uljJ  3! 

3JllLco-<5  Cj L_<j I j  jJ I  oJJb  C-uL^  U3 . 4_£j_*Jsl  j-l£i 3J  1  g  K  4  i  V3  4jl£Ls  I 3  4jT 
cjLsV— *-JI  <•  oj3-*-3  (^1  t(J  a  » II  (j_c.  Ll^3^.)  4_i^_?tILll3  ^y-t-gj^hJI  tiJIjjVI  ^yj] 
4JLbL>JLi  jLt-u  La-j.3  4-u-lc.  (J3^j  3 1  c__(_^tj  L^jLs  t  (3  o  lo  <  1 1  4JsLl11I 

4jV  tilloJI  ^LLc.  (jjla -i-i-i  jl2£  .JliLI  (J-u-<-o  ^^ylc.3  .  (4 j } j 2? j T I  4^j_*J,!  ^l) 
.^jaVI  JUj>JI 3  SjJL>JI  ^jLjL>J I  £yc.  Lb^3^.  3jLu_uJI  e__t^l 3^-! I  ^yj Ju 
c.  ^  1 3SLI I3  3  ^  1 13  3-u-4-tfo.U  0J-UJ  U I  4 -uj  I3  -iJ  I  3^  Li  £y\  1  h  1 1  is~\  i  -L33 

LjvLILi  La  j  1  1  **1  c.  Li  ^l^^vVl  ^  Jl_A  ^ 3  3  K  a"i  I L  elliii  3-C.  Ll^3^:  I  ycyLs  3 13 

.^VI^I-uVJ 

4^>- 3HJI  ^ ^ SI Lc.  I3JLLI  t^ljVI  ^J-4-i  4^LjI 3  33l^iL^I  ^Jl2j  3 1  JLHJ3 

CjIjl^xJI  4_^c_!lu^Js  (dll  a  jus  1 3JL I  Jlj-oj  (^l)  ^LLtil  Ij^jseegj  3L3  $:LaJL*JI  ^i] 

^LTlTu-uVL  33-L3  V  4_^3_*_ll  3LJ  33^3 Jlj  1 3J 3SL  . ^LuIu-uVI  4-u-JLl 
Lba-il  t (4 j  Li  <  -c  4_^Jl 3_c  LsV-Lj!  4 j ^ lo  <  1 1  4_4^L>J,L  (^1)  t  3  « <i'*-4 

I Jl_A3  .  (Bj^LjUI  3_aI 3-LJI  ^3-iJs  ^  1  c.  di  1 1 t^>yJil I  3^ ^ ^  1  ^l)  » I3 1?" < nVL 
1 4_^_l2_>JI  3-C.  0_5C_lII  3-^3  ((4^3-JlII))  3-^  ^-A^IjT  ^-<-4-1  ^-4^2-JI  3JI  J  l_Ll£  VI 

L33S  4_j  3_oI  3_o  JlIc-3  3JL3XII  3^-LJI  3-4  3-S  *ljVI  0  j-A  C<V< <30  jl 

3-Le.u  4_ijL 3_i] I  Cj Lulo L3-I '3  ^LL*JI  4_<_ul3J  Cj1^3_»_4  ^JiLu  ^Jl>.I  3I  .  4jj3ls 

33_LV— ^ si  A3  1  r.  I  3_ijJI  ^V3?  diLL^  3.0  Ijl>-  Jjloll  VI  3_u  4jI  3^ 

3l_^_sVl  3-c  L_l_3_o5  4LLal_^  4_C-3_^e_<a  4_j L_)  3 J-aJ  La  LajJ  3!  ^53  ♦  4J  $:IjlC.I 


^IdcUl  (jlijJI  plods  JL3  ul jjoJ 


4_j  L<3  i  ^_u_l!  LLs  j)  Io  <  <  I  .  ^ I  -  lIs  \  j.  ci  t  a  4_<_uj  d>3  L^j  di£  L>.  I  4_i^  d-i  I 
a  >  1  4jI  U£  ii-Lal  j-tij-u  dil^dll  J  £j-^  L$3~uu  (3^ 

3^->-  t^yA  0d^5e_d  nlojl^j-uk  Lcl  .  JlJ  JLlJj  ^(jy-UJ  1  J 1  4 c.  Lu  jJ 

.  4-udnJ  I  4_3j»Jl1  I  QjS  l^_J_l^  \j.  lo  ni  J-&J  ‘  •— > ^_j  Lajj  I 

L^jjp  .^1  ^  mi"  <  ajVI  ^  1  C.  4  <  (i  m  a  a  3-^*  (jr^  ^  (j  mIojjJL^-O 

3[>>*i  p&Kia>  l y*  2jLc  dcjl£"  J_^>*  -  ojl dc.  i 

L&jjjl  ^Ull  d»ljljj>JI  jl»I  c.l.l1 i£ 4_Il_^c.l 

tJdJjJt!  ^Jlx-I  1 1  j-als  £-Lul  (jLj  (J h^6-5  dJ  c  ^  'H  j-lC.  (j-41  Jd_u 

.  JL^cl 


*Im2V 

J-<u*.doJ  1  *a ^  ajd  1  ^jl£j  .(jLiiHie-o  ^jLallaj  dj4_LiljajJI  Jl 1c.  (jl^ 

iJ^js>-^  (_y±A L>J  \  OJ-^1 1  £jj&  1 9-  dJ  07i  ci  <1 1  4_njj_L2-J  L*-J  I  d)  Li  L_u_>J  I  ^£i 

« 4_j 4 j j_j_$J I ))  _}!jl^.V!  ^  1  Iom  Laj  l_3j»ju  Ju3j  tJ^L_jJ,l  (J_9^ 

Lclj  i(\  $  •>. j-d  (^jJI  4>LlII  Jlju  ^liiJI  (jj-SJI  c_*jI^  fj\  4  \  t  <d)  Herodian 
4-Sja-La  *  Attica  «L£Lul»  ^Jl  4-i_<-gj)  Attic  «4_*SLuVl»  jldcVl  ^  1  lo  n 

^j_o  I  1-La  Lu_a_uj  V L^-Cu-u  1  j!  Jlc.VI  dJ-^jLL-ul  dt-L>.  LLljI  J jj>. 

djUKil  l _ *3  *"<  <  <i  3  L>£  lo  <  11  ^jjji_<_ui  1 0 

4-L^-Cl<-u-I»  1  dljLdVI  _i dc.  1  ^ 3  La^-u-sTl!  jl  JlC.^1 

^  1  lo  1 1  Lj  c-tTtSo  jljLC.^1  d-il^j  .^Lx^aJLl  1  ljufc  .  !_}jJi^s_4 

:Cr]Ll]|  3^-^^  <A  H  Jilc  ^jLojjjJ! 


1  A  H 

1  10  loo 

X  M  P  p  |* 

1000  10,000  15  50  500 

P 

5000 

XHH  AAAIIIi 

1234 

fMXXHHHAAAA 

62 , 340 

HHHAAI 

321 

4_t_coj  Ionic  (^j^jVLj)  lJsjju  ^lill  (^jjl»JI  ^  1  lv<  1 1  ^jl£j 

lo  <11  1  Jufc  .  1  ^  j  ^  ^J-4-»Tc<-u  1  1  (^Ct-u-u-UjJ  1  (j-\~  3lo  <11  ^J1 

<JjVl  4-jSLoVl  _}1  JlC.V1  Ll£  Cj  Lj  L_uj>J  1 

4_j^Lj  4_uLjj_lI1  4j  Jl^c_iV1  24  LaJ J_c  (jl£j  .  J^Lji.1 

.  3jj ut_«  4_x^_l£  l_^_(_4  J£  ^Jl  j_u_u i  3jjjst^_o 
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(J-oLjljJ!  (jL^L^^Lj  1  Jlc  4_<ij^U5  ^^_La_j  I^LsjlL-uIj  jj-ojJl 
4jjg  <  t,  ^_c.jJl  4j!  Jl_u  .  ordinal  numbers  (4o.ujjIJ  1  jl  Jlc.V1)j  jj_cu£LI1 
.  Juj  JlJuJI  o  JuiiAj  t_<_u-uj  <Lj-o^jJ1  Cj V  LqjlL-u^LI  jJL^>  j-±£-  <Jl3  JlIi3  t  ^  1  lo  i  1 1 
(j\J  CjI^MjJI  ^JlC.  4_<i J  tC-lljLtiuVl  £ya  JuJujlII  (jl£^ 

cj!  i  **-  i  j  a  12  d<-jl^  cj Lj Lcu_>J  1  ol  1  *27  L&jjlc.  ^H1  <— s^j^VI 

^1jljl-o  ciJ^l_<_ui  ^ y-£  L$JL>oL  Lolj  4_xl_4j  3 j  ts~i  i a  (j^Lc-  L^l  1  $*  j^>»-!l 

4_jJl_?c_jV1  j1jl^.V1  Ct  1  lA  jJsj  ♦  («3 i^i < a »  ijr2ju  4_uLjjj  4_$J£  abax)  abacus 

Q^_3il  ^-uLajjJl  ^Lj9jV1  Cti>.  q  1  ^Jl  (J-a-ftTu-uJ  4_uLj^_tIl 

.j_^L*J! 


yd  j  U*f 

_ i_ll  580  ^Lc.  ^1 _ «-u  1_l_l£  jJj 

alul Jl^*.  jJaj  .  _>}LJ,1  <J-^  500  ^Lc.  LjJLL^jI  ^llu^oLL-a 


^I^xlll  Jj?  pIo^S  JLl7  ul jjQJ 


20  ^-L-Jc-LTlJ  I J  Cj 1— l-i^s L-jjJ I j  tiJLLi]l  ^Jl^.  (j-uj-i  (jl^  Q_p>> 

ca>  LjJLLajI  i_j j_L>-  ^Jl  j_£L_u  J-j-3  525  ^Lc.  i^3  * 

t— $1  mi  K  "  <  nV  1  ^  (oLu^LjjJLj  4-ujt-c  C<-<-u-l!j  4  4_j_a^)  4j j-uj  4_lL>.  < _ 2aJ  T 

1-Aji  i^c.'\  i 4-u-<-u-lJu Lbj  4  Io4L>JJ  4_i]Li-o  4_3>»-JI  aJJt>  C-<-jL^  .  _}Jl*J1 

Jjl  kj  1  <a  *0  «^L^I  4  lo  1 4 »  4_l*_4j>JI  Lh41 

L>Oj_4_>  (j J)  5Lj  Ju3j  .c2j}UL*J1  (j_<J  4^. j_4-?e-c  C-<jL£  l_4_>lj  (c-JUil  (_r£  l^jlf- 

»«4lojjg  4y»  4_j  ^J)Lj  ^jJI  yiiil  4~  4 11 

1-3  (j^  jL53|  -  <:^^-‘-u ^  jL53I  (jauitJ  (j-aT 

:^JLlII  ojI£j  <-^LI5  JlJL^  (^jL-ujVI 

4-SJUai.l  4_2_j_S_>iJ  Ij  .  4_<_u  Jl^_«  4  lo  (3^J  ^4 Ij  t3^*'  “  I 

jlSL^Vl  (jl  .  j  Jl*JI  jL531  (j_4  4_4J L^jI  .  4_^>.jj  3^  4j  jLc  c.<-4-u-l! 

.  1  ^  < r.  4  \a~  1  <1  aj  3 l_l»  1  £jjg  4_<_u  JlIL^  ^_ufcLa_« 

liij^elLa  4JlC.  ^^y-A  .  4_jjL>*jj  CjLuL£^  (J5LtIo  3^-  4U1  (3^*  “2 

L$j1  .  SjJLv.  ^IjjVl  •  (1  x2aj  I  ^_l1 ^_jL_ujI)  ^-1}  ^-<-g-'V  3  <J  Lul5 

dJu Jl>-  4j ^-Lt5~  ^yJl  3 ^<U  41I0  ^4  ^j-c  5 _}j Jut_4  4  jJ,  _}L_u_>.  VI  ^£1  3^ 

^  1  44_j_3^Lj>-Ij  4  j  1  7s  c.  5l_jj>-  JlJu-coj  1 3 j  1  ^  lo  1 1  I  ^-4-ujv 

.4JVLj  I4L50I  jl 3J  «3LpJI  4-L?e-«J » i^-£j-jj>  V  (j-0 

.  CjI^I  x^allXl  jL>ol  {_yz  ^5_a  I  JlAj  .  3-^1-^  4_«^j  -3 

l_$_La  3^J  V I  1 1 1  1  ^  »  1  3^  1  4Ti  4_u_u  L_u  I  Cj  I J 1  iWi  a  6j-l1lC.  Jl>- jj 

1  4  £  ^JLjlII  (J_oL_uI  3^^  (jy^Jl  4  Cj  I  J  L-3HI,  I  4>Jufcj  .  4_J^.  I  jJ  4  4?  jloj  iS-^3^ 
tl_^l_>JI  j t.  I  I  t  j-tiajl  jJI  t  :  (jy-A  4  43->JLJ 

/ ^[ 4?"  < dll  t ^lloU / 4^11 1  jjL^I/jl^-ll  t 4£~j->J I / 3 _3-4-uJ 1 1 j L4-4A-J I / I 

.  jjj_>J,l  j-ui/ t I 

4-^1  j  <^1 II  4_j _ 1  l_<-u-j V I  oH}L*J!  4_j_43  1_4_4jJ I  3jl_Li,l  3I  -4 

4^. 1  1-^4 3-t-LL*  ^  ^tP**  ^  1— Ij  3  1  O I  LrtS^  '  ! -3^  ^3 

i-u3jULiJ  .  4_<_U  jjm  4  Io->J  I  ^-0  ^J?C_4_4J_4J  ^3^-  3 1  V I  4IAHJ  4_4_4^5L<J 

.  ^  JljlI  I  4_4_u  3  *4-J  3 1  *  -3^  ^333  l^~>  ^  3-£t 

l£11j  4 4-lL^-  JiLa->JLj  33^-^  4~*^  4? I'v-  ^3^1  44_4_uJi2i,l  jl£3VI  3! 

.  4JUJL)  42Lail  jl£3Vl 


1 1 J 


±±ai\ 


^Ll]|  L-Lcu-l I  < _ jL-u^kJ!  4_<_ul^j  ^jl_3  I  jJ 

i— a LJuTt^ V \  _}^-3JI  ^SL^a  Ljr^3  tCt£.L$o>Jl  JlC  I ^0  Jlj_3_u  4_coljjJI  ^Jl 

I juJLtj . ^Jl_*JI  ^j>o  cjLu-bLjjJ!  jlc.1  j_3Jj  4_IV!  4 lo ^  cjI_4_<_uJ  (J-a-oI jUll 

♦  L*-uav  1  ^  g  &  I  j_&  ^_ovV  I 

^-$-4  LlS  ^  jJ  4j9  Ltll  I J  t  lo  3  I  l_J  Ij-lrtTu  (j  I  4_t]_>iJ  I  g. 1  ts~iC:  I  £00 JOJ  (j 

»1  <^r. L^  ^jJ_L0  g.L<-u-JI  (jl  jJaj  L^  i4jjjjt]|  jl j 3  H  JuS^  . 

jJiLi  £(jj-uj  I  Jutbj  4 4_tL>JI  CjLLsLcuj  ^-.uao*.  4_<_ujI_4-4  ijrjQ  JU*jJI  £—G  L<-uTL<a 

frLi l.uj\  4_£Ll^I  4  1  j_alj0  jj0j  .  4-4-J  Jl^JI  4  \n  1  Xijll.1  ^os_lI!  (j!  jJLi  ijr£ 

LjJl-C.  L$J  ^  ^"<  0J-*-4  {£ cjh-u±A  (jLj  jJI  J-A^\  Cj  Ll/Jo  LjjJ  I  ^-JutTu 

.  £__uaa5eJJ  Ji jju  Cj- j  l£"  O  ISLllL^JL  I  £-_oaJ>. j  .  ^  ^  <  a  j 

.  i _ 3  l_<_u_>J  I  ^  1  C.  j_£LL>!  Li_L0  £j\  m  I  Q^ajLj^aJI  J>  3~  » 

(_ToJI  4_j_*5_4i)Vl  l_j j_jJ I  C— 3 l_t_u_>i-1 1  ^_L«J  ^  lo  r.l  ^jJI  V  Mill  4al  J^JJ.1 


bLu/  c_jL_4_4j_>JI  ^  1  C.J  4-lL-o^. jJJ  1  ^a_j  4?j_t-tx_3j  4j J  JlJlJI  4Hjj. Io  <4  .  1  ^  3  ~ 


4j Lb  LtTuT^ I  (jy^£-  4_5e_u^l^JI  4_IjVI  {_yo>  ^Jjl  4?  1 1  4_cJ  <j !  -Lu  .  4_3_>-V  U3J-^  j-b> 
Jlju  1  4?  mi  JJ-4-*  4_<_uJl^_I,I  L^BjL*-oj  4_jJj>JI  Jabic.  C-aL^  Jl3J  .  4_j  4_<-£aL>iJ  I 

4  lo  ^e-4a  4_jjIiSLil  j-jjLSHJI  d<_il^  .  4_j_a^  ljl^_«_ul  L&jLiUc.  Li  4jj_«_u  L^jLSjLi  ^j-u£ 

.4jj-4aJl  ^3  \  J  4?"<  »  ^  3  (jr^-  ^  <  <■  03  ^  0^3 

(JL- 3  ^-4_uJ I  4_^ Lj'u-^ ^  4_JL>JI  is^c.'\  jcvl  Hippasus  « ^jjj j_<-u  1_l_u^ » 

Ja-uiaJlj  4_,L^ 4JUr3 <  J  ^1)  .(irrational)  (« » »)  jl  ji£.Vl  ^j^*} 

4_jJ_>J !  Ase-xse-uz  4  <^1 3 1 1  0  JJt  ijS^  ♦  4-<-u L<-u_->>  4-c j-yLX-i  ^j[£ 

3 ji j  I  Jlc.  1  {_yt 5  (j 3^-4  4j  I  3 1  rational « 1 3lo"<^ » ^SLI I  Lj  Jj  c^j 
q\  3-LLa-Lc  4J  L<-al»  I  !jj>JI_c.  l3j  3  H  (jl-3  4  4_3_j_3_>l]  I  .4_lV! 

(.  Lfcj-iC.  ^IjlcV  jIJlC.VI  4^a- 11  jIJlC.VI  (j! 

4  o  l_j_uo  l_jj_J  I  ^JLz.  ^y^  ^Lir^L  4_«l_j^J  LLl3  ^  3 1 1  ^^juj 

4_4_uJl_L^JI  ^  1  c.  ^y_9  4_La^_lI.I  :  L<a_4fc^  4  La_4fc^_i£.  Cj Lb LJuTt^  1  4^Lj3oI 

4  j  3  j  <  « jJ.  1  ^  L*_)  V I  ^3-4-u  La  j  laj  V I  <J jJsa  ^_a  Qj  4  3  4  4_^_<_u  1  <J_$j>a  ^ai  I 

.  Lfcj^La  jl 

^ic.  ^j-sa-a  3j,j^  Mill  4_La^_l1L  «iL>-  4a Lj  jL>.^a  V 

(j-lJtJLaaJ  1  ^y_*_j^_45  ^j-^ase-^a  ^^Lc4jj  ^a^JI  4ajljJI  ^al^  oilLc  ‘Lsf 


aloxUI  Jj?  (jlijJI  plo^S  JL3  ul jjoJ 


i(jr_da!jVI  ^_<_u_d  j_*a  is\  II  4_3j)jaaa  dalf^  4_L&^aJ,li3  . «  jjjovVI 
.  j JjJLi  4aJ^j  (J-lS  cJLtaj  iCaLaljokVI  £.l_Ll  j^3 
j_A  (j_ujj-C.  L_l9  jl^  151  La  (jjlc-  c^j  5j  « (i jIL  jljLa  L^-l£j 

c-<-<-uJ  I  -LA  jl  jl  t 4_iiLu_u^J. I  aLuVIj  jlajVl  J! j-Lal  j-u  c  5  ^  jJI 

Jovl  4_jL_i  c  h  ‘s^JJ  -  4_jJI  c-.<-<- uJ  i— a LcuTl^ V I  !Jl_&  jl  Jl£J_U  j-oj  .  it~>  7)°\  4_lII 

cjLljI  jL£j)  tjr_Lj I  ^LtU  LL».  j-\ j.jL>oVl 

J-aUa  4_j1j  g.1  <>>  k II  J  »  Al j  3^La  g.lj  g  II  jla  Empedocles  «(j<»  j  KjjLl^I  » 

Jl_j  Jl_*JJ  La}LL  t  tj^-1  c-<-l<-uJ  1  )  4  gj  ^ j  .  (JaLuJaj^Ll 
j5L$aj  4_jj>-jL>iJ I  4  »j  i lo  IL)  JLuj  t-^LfuIt^V!  I -Lj4>  jlj  4^Jl»JI  j£.  0jl£^l  j^a 


.  4J j)^  <  (i  j  42a*-  is>  joa  jJiaeliJ  I 

J I j_La I  uLa  nj3  ^  I  j  laj  V I  j.  n  Jl! yl  4-xa-J^-«-u-U  I  4  j5j  <  u jJ,  I  Cj  La_i_<J  I  jl 
j-u  4-l<-u-l!  I  j ^5a  j-\j>*  jJjj  La  Lt_<_uJ  I  Cj  LaJuJ  I  Ij  .  4_La_u_uj  i_<.<. u-a  Lfcj  Ljj  I 
jl )  .  ^JLlI I  42Lt_La  Colojj I  y jJ I  j,  i^4  L<aJ^j  .  1  loj  <  <i  i  lj-<-a£~  jav I  ^ajj  (J J-L 
jaj  i  5  *^n  Ljjiiwl  151-3  .  (4_uLJI  Bjafe  256  Jj lxju  j~  ^ J  Ja_«_ujILU  C  ^li  jaj 
4al_3  4j3jJI  (Jj-L  1  't ac. Lda  151  Lai  .^1  octave  «l_5L£j1))  4_<a-*a  uj  LuLa 
i  1  ^ iJajtjj  4_t5L4_4  CjL^^Lc.  (.U  <  aiJ I  CjL^L^jM-1  (jl  ♦  i_^L^jVl  4_<aJu  jJ jj 

:  LqL^_<-u-j1  CjI j-/-gaVi  ^h-^1  jl  Jlj-ssV  Jlj^_Ilj  L$_il  .1:2  4_i_<-gj  L^JI 51 
La JlIc.  1  ^j-oAj  1  4^1  jJi!  I  Jj.  a  < U 

1  jJ,  I  ^ii^l  ^-^-<-  uj  La  2:  3  1  jisa  4-l<-uj  da  1 51  La  1  .  I :  I  L_A  4_i_<-u-L! 
163:  173  (j-cJj-LaJ!  4  I  < *a  dal^  151  4al  Ji_a  .4_*aljJI  44jjJlC.  1  tjril! 

.  ^L_uIa_u-o  j.  j  C.  I  j  Lla  ^5Lu-u  Cj j  1 1  (j  ^Liaa 

(jj^a  daLaJuJI  jAju  ^jl  CjI  Li^-^LU  ^Jioa  ^yxijyi L_C  V(  <  <il 

»  i  I  Li  1  ^  i  uLa  njg  Lfc j  la j  I  I  jia  1  ^JlL^a  I  J I  JlC.  V I  ^511  4_^ae_<_u_L<3 

^^y-u  J^ta  ^  /^>  n  CjLaJuJI  aj  (jl  c-.<_l<-uJ  1  j  .  4_La_a_uJ  c-.<-<-u_a  ^j>-VI 

J  5  4  tdJ  Jl£"  .  L^ilLgJ  (jy^Jl  jl  jCJ  4_La_u_uJ  4_o^Lc.  ^ Jl^.  Jj-*a 

Cj!j_aaVl^)  4jjLa  Ca  15^1  *  Lt-uaa^  ^L-tluVl  CjI  a  is>  jla  ^jjalaj  j_A  jaal 

jlaj  jl£j  .  J)Jl*JL  Lt> i  (i OJ  j5L^a  (M^  (JjaLL^)  3j)^a?e_d  jl  (^L<-^  4_j^_a_ujJ, I 
j! Jl^.VI  Ijafc  ^Ij  4a  (__)-^>L>J!  ^JlC.  (J5J  jla 

.  4_$J  V!  (_5Jla  4^ij  Ioa  jl^  JiaJ  .  L^aJ)  4-xal  4  t*~>  d 
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AAaJI 


L^-Xga_3LJ  ^-?e-«-u-LJ  CxjL^J  4(_3JLxJ1j  J)jJL  ^-«-uTa  jIJlC.VI  XJ  O-jI^ 

1_Aj_lC  ^s-V-33  4 1  IL>»  I^Lu  ^jv  VI  1  ^  »  J  (j^  (jL».  *4Jj 4 « <ij 

_}l  V  I  d '  .  ^j-jixll  <j_ux>J I  I  ^x-^xll  ( <J_>o  C<  )\£  L^j  1  1  i  jl  uXL.  Vl 

l-Jj "  33  £)|  jj£jJI  (j I  jxjj  .  4j^£L  4x>»jjJI  jIjlC-VIj  4  4jjxj  t  4jJ^_3JI 

.  djLVI  £-a  oLVIj  jj^jJI  £xa  jJI  _}L>o1  £_<_4->  La  -L>. jj  V  4jI  VI  4d-»LVL 
^yA  4  3 L ->J. I  ^lj_)  VI  £_x*a^v  ciiLi^l  JpLc.  4_j1c.  £_3j  ^  jJI  j_A  c_jL_u_>JI  ^JLc.j 
4  Ij  1  4^ax>.  I j  .  4_4_u  Jl3J, I  4  lo  ->J I  1_^xj LSLaj  1  ^  <>> »  jj  1  ^  L> Luj I  4_x3_i£j  _} I  JlC.  V I 
Cjj_aV-II-J  LI  Li  daLx^LjJI  ^JLi  <jl£j  4  J I  JlC.  V-J  4_jjj_A  V  4-jj-laj  4_*a3  (jL^ 
.  4xC.  Vlj  (J_uJl3_U  ^1  Io  <11  (—3 LlT^ I  4-lIlC.  (j\j£a 


La  4^^j  .  4JLal_^_j  c  3j^jlx1I  £-jxls 4jjj-cLj3II  jl£LbVl  4? -LA  (Jxa  j_£u 
j_A  _}-L*J1  (j t  L^JjI  :c_ojjLu  4jV-J  Lj 4? II  ^Jl3  ?« JJljlIL))  4_j_Lju  ^£Jl!I 

4_jj_£La  4_c. j_<3Xfc_4  »  4_j T  L^_ljLjj  4«^LuI<VI  (_y a  3_}j -Lst-a  3jJ3j» 
4  j  1  <^> '  ^jL^j  jluLc.Vl  d-oL^  Uj  .«4x«£1J  (jLjj>.))  4_j T  L^xIIjj  4«djl  Jl^-jJI 

c_j L_4_4j_>J I  ^  1  c.  4_<_uljJ  d-<_)L^  44_jIJl_JI  J-La  4JVI  ^£>  3jjj>.j^a  4  4_<_u-L3_4 

.  4_<_u-L3Js  I  4_La_>Jl  ((lJjju))  ^1  V-L  -La 
djL_ulSL*jl  j-i-u  C<- 4-41-J  L^jI  4 Lai 1  4j ^ia  d<xuxl  4  3j3^>JI  (j L  I  Jl£_A j 

. 4  3  j  3  >JI  Lajlj^j  jL^-^Vl  (jL^  4^^IjJI  (jy-£j  . 4_<_u-l3_U  4H_aL 

L^jI£j  4_OwjL>JI  CjI  -L>.Vl  J  £  tVl  C4-l>  C  1j7£  ^yu i_UU  LaL) 

j-A  La  i^j-i  (J  I  L-tSLxaJ  V  .^jljJu^JI  ?-i-3JL  JiU-J  4_p-j-4_4j_4a 

4_^j_*_j  1  a  £  0  3  J  3  ^>JI  ^JL*JI  4^j_*_<a  4HjJI  LjjJ  3  a  a  4_jI  L^  4t  3^11 
l_LLu  (jj^jJI  (J-4)  4_i£^L>fcVlj  ^<^11  3j)3<^>ll  4^J^Vl  (jTic.  4jl  .  {yse-i  .4JVI 

t-dJiij  4^-j>.vi  *  1 11  1  ^  <^>  ♦  i  4  3 j  3  j>iJ  1  4_*_j_lL  «.i^>-i  ^  <^>  1  1  . 

» c  ii^JI  (jljJ^-  Cr^-  ^>^LI  4JLpwVl  ^<5  LsV-Lj!  4?"  IL 

4_ua_A Li  ^jl jlo ^ej  4 ^)l— o l_^  -L>. Ij  4^jl^ -L*JI  Jl3^  ^luL^xIL  ^-LTu  Lc_i£^ 

.  L^V-LI  Lcu-J  La-A  ££i  I  ^J!  4  Jjjae-o  La^J ^  ^  Julu  4_xdL>. 

4CjI-L>^jJI  (j-4  3j_£jJ  ^_x*a->o  j_A  ^JljlII  £) I  ^^Jl  Ij-LtTu-^a  (-dJii  j)L>  <  <ijl  j. <  m  3jj 
Jju  «  4-<-4i-4a-L »  (jL^  4^1x11  ^jxu-u  ^  Jl*JI  ^^LxS-c  ^^y-A  3ju>- jJL^  ^3 
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.il.ixUI  Jj?  (jlijJI  plo^S  JL3  lj I jjoJ 


:  4_<_U_3_1  Ul  11  (_jj)  ^  J  (2)1  4-J  V  <^1  H  £)|  J_U  .  LL)  I  Jo.^  ^J-OA-'V 

J)  ^  4  I  j-J  4  4  I  II  J  4?  1  (__£  jJ  1  g^-JuJ  I  I^J  XL  a  \  £j  I  V  4  L  3  L 1  4  Jo.  I^J  Lb 

J_&  (j^_Ljl  (jLb  4(J_jl_4_4  JOC_J  .4jJJl C.  4JLuL^L0  4j!  Jl-1  4jl  .  _i  Jl*_1  (j_a_J 

j_&  ^jj-SLj  (jl  ^j-^-4-5  ^Lb  4  4  <  <un  /t,!  U-tTu-u Lj  4  4_o.JjJI  jIjicVI  4jI  -L) 

Jjj^  j^\ 

(jj-Sj  .  4_3Jo-  -i Jlc,  4? U— i  jLjOj  Lc_t^  joJ ^Jl  jl3J 

ljr^  j_Lto  ^jJI  ^-sjJLlI  Jl^_*J!  ^^y-b  ^jl  (Jii-c)  4_tolo.  4_3jj_Lij  (jpLoJl  4_JVL 
^JLiSLIIj  4_uIjo-jJL^  4_«_uJl2J,I  cj!  4? ts~i  11  jo» I jU  (jL^  jJsj  .  (4_1V I  5jj_to 

*JjV!  dJjol!  4_lV!  (^joJ  SjLuljj  .  4j^JjVI  j  J^ioJI  <jrl£.  3jJuijlj 
-Lbj  .  (J_ujj-c.Lj_j^j  (jj-Ls^Lbl  c^Lh5  u  *  J  .*  ^  ^  ^^yb  «(JjVl»  j  j_*JI  ^jl£j 

Cr^  (JjVl  ‘LV  4_ioL>JI  CjIj-lU  4>Jufc  iJTb  JoJj  JJljlII  (jLul  JJljlJI  clJjLlu 

.  4_o- j  jJ !  J I  JlC.  V I  4-L<-a.L<-uTL4a 

l_L*_go-  1 3  Lb  .  4_*_)jlj  4j^Lj  J  JljlJL)  4  j  »  j  1  Io  1 1  jIjlcVI  4_jJLZL«  ^J-uol 

JJot_J  JJljlII  I  JlA ^  .  10  4_5t_p_J!  £)I  J100  (4+3+2+ I  )  4_JUjVl  jljLcVl  4>Jl tb 

I  I  Joo  LuI  ^1  4^jric.I  ^cpu-u-A  £jjz  4_jjIj  4_jJLuJ.I  J)  1  L  <^lJj  Juu  .  Lc.LL2.42jl 
(4+3+2+ 1 )  ^-j-s^e-sJLI  .  £cJI  4((tji_al  JljI  j  oj.  1I1  c. »  I  2j  «  Jo  Ij  Julj  3^.  Mir. » 
4 10  i^\  l  4Ioc_lLi  CxjISj  .  tetractos  (jJLp  ljru 3^0  j-A  4_jjLj^_jJ!  ^<u-ul 

L£  4_j_L>iJ  !  ^b  J)  /+>r.  .  4jjj_c.  1+ j  4?  1 1  4_jJl>J  I  ^  jJ  ^  ^  c.  I 

.  4_C j-gj?e.3-U  4jj-4oJI  Cj I J  4?"  »  1  Li  VI  JJl*JI  I  Jl^j  ^  <  <i  4?1  !  4-lIc.  (j\j tlu 

(^1  j_A  JJulJI j  .4_o- jjj  4_j Jjsb  j_A  jl  Jl£.^LI  ^ j  <  (i 42J  Jjl 

V  Jj-iUI  JJlJlJI  I  (jLO.  ^^y-b  4^-A-jjl  <  <  i  +  -0  ^jljo.  ^1\  4  <w  «  M4?1  4  J-C. 

^jLulJLj  1  ^  ,  (i 42J  jl  JlC.VI  .  j_3c_lII  !  JJt>  4  ,  „  a") 

.  4_o-jjJI  jIJlcVI  Lai  .  4jJj-b  .  4_o-jj  IjIjlC.1  ^-<a-<-aJ  (^y+ul  ^ Lc.  3 Jo-lj  3^-c 

J  1  (jl  2  (JTic.  lg4j<«id~  ‘^LL  (jr4^  4_o-jjJI 

Crlc  1  ^  4  j  a 44  31  4—o.j^JI  .  4jJj_3JI  jIjlc.V!j  .(jl^IjJI)  3 jo- jJI  ^^yj] 

jJ  I  (J_l£  c  3b jUi  I  LLlLc  4_j  I  ji_u  .  I  3j_4  ^\_u  I  (_jrLi  (2+-^  I 

.(jpUJ^b  J  J-C.  LJjab  J_ioL>-  4jJj_3]I  .  4jJj_3JI  jl  Jl£.VI  Lai  .  JowljJI 

4_jo-jj-il  .  4_j I  jl -Lc.  Vl  t  41-L-4  j  4Jil_cI  ^JLJI  ^JjJloJI  ^£s  Jlxjj 

.JJulU 
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10 

8 

6 

4 

64 

32 

16 

8 

4 

y^JJ  -  y^JJ 

42 

36 

28 

20 

12 

(/*■} j  ~ 

11 

9 

7 

5 

3 

22 

18 

14 

10 

6 

33 

27 

21 

15 

9 

t£V  -  t^v 

<jl  4  3  j ^LtluVI  C<31  jJt  i  rtjM-^"ll  Iji^J  4_u_u_ajjJI  4j^_uJJI  C-ul^ 

VI  1  ^  <  <i  3~  ^  4jI  3 1  V  _}!JlC.VI  aju 

i4_^J^il  Lol  .  4_JjVl  jl  JlC.V!  L^jJ  .  j»»J  JJi£.  jl  3  ,2  (j-uojj 

<j+>  »  J  (jjJj  L^_l3  4  uil  L$jLi£j_4  ^1  1  £  <M  <  Xl23 

:  4iiLaVl 

23  ,19  ,17  ,13  ,11  ,7,5,3  :4_Jj! 

6  =  3x2  :  J_al 

44  =  11x2x2 
63  =  7  x  3  x  3 

0  JJb  (J-a! _$£.  4_t_ulj  JlJJ  .  CjL>JIjlXI  £-J jj  !  £_.ua_>J  4_cj^1_4  4_3J J_U  _}l  JlC.  Vl  £)} 
ojjt>  dul5j  .  1  ^  mj  4_ul5LII  cjlb}L*J1  Ll^L^-s  4_jlb  oIjicVI 

UbL££l  3 ji 4 lo^.  3JUJI  ^ jJ  d<jl^  4jI  LLuII  ^-<-*3  cjlbV-*JI 

Jlc.L_u_o  ^jlb  4Jlfdt1  ^J-u-lxi  ^ic-j  ♦  4jjjl*JI  oULl+JJ  ^_JL_uJ!  cjJljjVL 
^Jl  L^_Lga_>_j  (J_dlj_*JI  oJ~Jb  c  2u-uaj  t4JLclj^i  3  t-">  *  a  IjJlC.  JJ-rtJ  Jib 
1 .+ j .  (^LaLc.  jl>.I ^Jl  jLu£.L>  *  4 « <<3  ^  jjl*JI  i_bjL>.  juu)  jjvV!  ^JajuJI 

IjLb  .  1  xiajl  La_A>  6  ,  I  *3x2  ^  jl  <  m  j  ^JlII  6  JJl*JI  Jlx.Lj 

1  ,-^jl  « (i j  6  3 1  >.I^i  1_Lj  Lb  <(4  x a  3  i  jjlaJI  4jV)  6  LlLaL>o 

4-j^  Io  n  4J  4b  V-£-  V  ((J-ol^))  _} Jl£.  4jjb  IjJ  .3+2+1 

LjL_u_4  ^J-cIjjlII  1  ^j4  Ll^j  iLa-3-3  3jjl_j  CjVL>.  4_^jj  .  (_}IjlC.VI 

Vj  «4JLoISL!!))  j!jlc.VI  1  ^ j \ c.  (3^^  J^bj  .^Lu2^\  jjl»JJ 

:4_jJLlII  4jujVI  jIjlcVI  VI  10,000  jjuJIj 


^l^xUI  Jj?  (jljjJI  plo^S  JL3  LJ I jjOlj 


3+2+ I =6 
14+7+4+2+1=28 
248+ 1 24+62+3 1  + 1 6+8+4+2+ 1  =496 
254+ 1 27+64+32+ 1 6+8+4+2+ 1=8128 
4064+2032+1016+508+ 

La  jl>- I  iNicomachus  (^j-u Laj  ^  j  Q  -Lsj 

jJsLi  (J1  a  *\  ll-£  .4jjL_ujVI  CjI  A^julula  al_ul»l  ciJl_L&  (jLj 

j.  j  C.  jl  j  J  (jljjLj  a  4  4-j-LaJl  £j\  La£  oIjlcVI 

.  i_I !  jl_Lc.  ^  i a 1  ul,  L^jLtio  oIjlcVI  3^ii5Lj  B^is^lLa  4J_aL£Lll 

j  j  c.  (jl  LuLa  i  l_La^l_£  cj Lu-ib LjjJ La  4jL»Ti-ljj^I  LojI  I5lj 

^yA  \  £4  ^jSLa-J  4jjl  jlll  J  35Lox]l  ^-uil  ijy&  1  rii"i+-4  Lc.  I JJ !  4J_aL£LJ! 

.  L^JLo  I 

4JLa1j_c.  ^-j-a-^e-a  ll!!5  j_&  (J-aL5LI!  jy£-  jjljlII  iLLj-juj 

*4  7s\  +J1  I  JuJI (JL>JI  (jr^  La^^  ♦  4_La  j.  »  is> !  0)}  ^_i^l 

I  jl-3  .  al  />>r.  Vl  jl  I  JiSy  j!  I  JiSy  !j  Ju9  -il  JlC.VI  OJ l& 

12  JJlJlJI  <JJLa)  4j]  4JLa!j^.  £-j_a^?e-4  a  ^Jutil 

£-j_a^?e_a  j-*-t^2>  T  (j  1 5 .(16  L^c. 6  .4  .3  ,2  ,1  4JLa 1  ^  JJ I 

4JLa1j^.  £-j_a^?e_a  8  ^JlJlII  (JlLa)  c  rtj»  4j]  JJljlII  ci+^  4JLa!j^. 

.(7  ^jL-j  4,2,1 

JiLa  (j  l_3  t  4_j_j  Lj 1  _}  I  JlC.  V I  4jj_Iaj  ^j-a  J-Jr!^  ^-<-u-3  (jy^  (J  L>J  I  La^ j 

^j^LI  .I_d_l5  I  lo  r.^J  I  ^  Cjl  <  <1  JlJI) 

(( 4j L^tlco » ^^1  j!jlc.VI  ^  <  (i tfj  51  <  (i 23  j_a  /  ..r<l I 

I5l_£  .  a  1  It  ^JJlJlI  (J_a! J-*-H  ^j_<5_?e-o  Lofcj  .((4ji_5tILa 

Ltls  <_)_u5L*JLjj  ^y-jliiJI  jsjulII  ^jLcuj  jjl*J! 

1  A  $  ILc.  U£  i  I  Jl>.|j  Li-<-uJ  ^j]  .  l_J 

.  jl  Jl£.Vl  i^yA  i^yA  L<-uJ  1— >Q  1 

:  j-Aj  0J-A  J=>-1  llLj^ 

284=  I  1 0+55+44+22+20+ 1  I  + 1 0+5+4+2+ 1 : 220 


I  19 


220=  1 42+7 1  +4+2+ 1 : 284 


±±a}\ 


.  1 2 1  Oj  I  184  dU  i  1 8 , 4 1 17, 296  :  Jd  I  tii  LLa j 

1  xia-jl  .  ajL^Jsl  jIjlcVI  (j-4  ^  OOO  dh4  Cr^* 

4_j^_3  ^j-c.  o_jJlj>JI  1_L&j  .sociable  « 4  ..mi V 1 »  _}l  VI  (j-d  J-i-uVdu 

Crowds  ))  1  g  <  <M  (j|  l_<_£dj  jl  jl  JlC.1 

.^vi 

^Ull  4T<-L&j-ua  (JVL>-  (3^  ^  ^ <~il  t4_<_ujLi^jl  ^lc. 

djIj-JI  ^dld  cdds  t£\^-u2~\  ^ lc.  4_<j j_<_u^J, I  CjLjuj-U  ^j-u  4_uLu^dIjj  V-£- 
31  4_<_uJl1^JI  ^lc.  <-jL_uj>JI  ^LLc.  Jid  1  xiajl  4_jV  (Jj  4  4_lui^ 

4_C  LsJiid  1 3 1-3  .  4_u_u  Jl_Lj4>  JlSLjiL  jl  J1C.VI  (_}_jd->  ^ l -4_>  4_jIj  4  Vl-d  4(jd 

^ j_33  3 Jl>* I j  3 1  ~v-  (j  1  l— Lj 1.3  i 3 Ju>*j  (Jd_>  L$_L«  J£  Cj_i  1£j  t ^  I  ^j-o 

tO-LlLa  ^L3-o  ^ j_3j  t^j  3"  « (i  a  ^Ld  (jdj_33  jlSLii>*  Ij  t4_la_3j  ^Ld 

•f  J-°  f1-5-0  f^23  Ujjtj 

JJl^.  JdJ  Jljv j_j  4_j1  Jl_>o  IljJ  <  c.j  4_jJLu_I»I  4>Jufc  4_*_)ld 

LuVIj  (4_*_lj_u)  ^jjjduJLilj  (4du)  c_«_*£Lllj  (4-<-u-d*») 

^j-uj^-C  L\l3  I  Jaii  ^yA  (J  3  nj  .  4  (4_udj)  0j_>-^JI  ^C,j.  <~if- 

4«4dl£J1  Cji_4-<-u->d I »  4  4jMi]l  ^LjuVI  ^^yJI  4_uL) j_dl  4_<_u Jil^Jlj 

^-4-J  3jd_i  I  Lv  \  ^3^  I  $  c  J^>*  I J  p  t^>"  /  ^  (J^Ltli  1  ^  j4  4_^-a  (j 3^  I 

.  (4j5c_u^Ij  ^^IaTu  L^-l£  I  Jl^J  4jJJl»JI  ^jL»_I,Ij)  .  1  (J^-5 

l  V 1  l_<_aILo  oilLo  L$-Lo  4  4? jJ  1  i_;rC.  Ljj)  I  (jj-ib  Cj  L^_4_u_>Js  I  ^ 

4  (cj  l_*_Jj_45  4lu_u)  C-XJtdl,  I J  4  (^p\^U2>  V  1  4jJ  L<-oTl43  Cj  Ltlild  4lu_u)  4? jJ  I  {J7^  l_dj 

4?^->»^JI  i^£j-LJ±C.  liVlj  4  4^*>  VI  La-"^  Lid  C)3j  ''**  ^')  ^-1^^-tiu-tJ  1^ 

.(LdalLLo  Lt-u-dd  j  Mir.  Lul) 

3  l^dd  I  31  4  J I  JlC. V I  4jj_laj  j  1  id LJuTt^V I  I  Jufc  (j l£^ 

4-3-j^.  lo  ll_j  4rt_u^lj  CjJlC  idj.  / ^1 II  jdLUll  ic.  4dl_>.  (_^-ll  ol^VUJI 

.  Jl*_J  1  Id J-ljj  ^yujyC.  LLl9  j  L_u  .  4-j^,  ts-\  1 1 1 

4_jujVI  ^-u^LljlII  (^y&  *)[£  ^jjjjj^LLj^  4  Plutarch  llIjL3jJj  LdLs 

(J Ifdu V I  0  Juk  (Jd  (jl)  .  ^-<-4iJ?e-4a  JSLclu  ($J ^^ilj  jl-iJlj  ^LUj  c_)l jdl) 
jlj(.  4-j^a-  4^>  ^Vdl  4lHjIjj1j  4-lj-^  (JTd.  ^j^mi  ^LLju  ^  Vdl  jJ-J-3  ^yA 

4  4>^>*^JI  MlC.  ^C-4-Uj?e-C  i^jSLc-O  g.  Lo-Uj  4t__<jdJi,l  JSL.U  ^pa^^LJ  (3)^  1_4_l£  (2)^ 
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aIaxUI  ptoAS  JL3  ul jjqJ 


-A_J  {_) |J)  ^  1 1  L_A  1  .  0 ji  I  i_AJ  ^JSLtTo  A  I  J-$JJ  J  i  Ay^J  I  (JSLtTu  J  Lii  J 

(^1  L^J  (j-u-J  cj I ju jL5to] I  4>j_a  <jl  i^~> I I  .4>^».^JI  lQ  M^Lil 

.^js!  jJL  4-Ll^ 

.  ^j_A^_II  (J-A  3Jl_A  L^J  1  A  f .  1  4_j_L>J  I  C_<-Luolj  LLl3  Cj j_a  Juu J 

.  1  ^ V « nj  ^ILlI  JlJLaIII  lLLL>JI  4jLuj  Theano « jjLu»  4lL>-jj  cjJlc.L_u 

£-J_OD J_A  J_Aj  -  (((jy-i-fa  jJI  £_LlA_IJ  ))  (J JO*.  M_U^I  Lt^t_J  Cj^j>ij  I  ((  ^jLu»  £)l  (JLlJJ 
V  4a  1  Jl_u  .  (jjjp9  3  Juu  lLUj  Juu  4jj-Laa  Sj-uS  4-la-AI  c-.<-cuTt^l 

La-AVjI  J-a^?c_a  ^Jl  4_lL>J!  a  <  <i  il  La  (jl_Cj_<_uj  .  C-iOE-lII  I  Jl^J  ^Jj?c-<-uJ 

p 

Ju9j)  (j-uj)  flLltl  ^p3JU  4_iojjLa-4J  1-3 IJ-oauJl  ^A_a1 J)^~  <  <*l  ^jjj!  aVj!  ^j-A  4_jJ J_A 

g 

<-dlIj?))  iAcousmatikoi  a  <  <^l»  ^-<-ul  4-cj-a^>JU  4>JuA  ^pLc.  (jjlUl 

f^y- &J ))  JJulII  ^  p  3jm_A  ^JJ)  lo~  (jyle.  1-Ajl  /Af.l  C— xSLlI  4_ulaJlj  4  (« (j JJt-A-4-uJ  jJI 

j— >1^  .(((^jJLlJL  (j-\  a"  ^  U  <-illIjl))  (^1  Mathematekoi  « ^ j-^_u  La-u  La  ^j_aj?c_a 
a!  t^iC. I  ^j_A^_i_i^  JJlC.  (Jll9  i  LjLLul  t_j j_L>-  ^.3  du  Ju>-  4  <r.  4_jL> Ip3 j_au j  3j^j 
^Jl  (^j^LjLa-uLa  cLLaHjI  udl  j  jlj  .  L$j1  ^r.l  ^)_a  ^JLi  La  4_LL>J!  4>  J-A 

L-u j)  a  L>  (j j_<_u j  1_a_j  tj-«LI  ^1\  La^I  i^tc.  1  La-«-u ^£~I  LaI  t^HjjLi 

♦  >L!  ^1  jl^A  ^j_A  i^i 

La-j] J  t  Lfc Ju>*j  4_u L I  4  a  miLI I  1_Aj_ij L3  L-l£  j 1  1^ 

j)  lo>l_3l  CjLjjJ^j  Cj-jL^J  .5^jLQa  4  id-v  4_1£'  LJ^j  I 

jl  Jl^.^/1  ^j-C.  4_a_>-1— (Jl  L$_t-^!jj>.j  aLuHjVI  ju  jLki  4j>-j_tluj 
(Jj^iLLiA]I  jl  Jlc.  VI  ^LL*J  .  4jjj^.LLlaJI  4_<_uj jJ.1  ^j_a  3j_tijL_A  diL-uLHal 

i  Lj^c.  L_l2  4x.  La  1  ^y3  ^  1  .  4_pe_u_u_l,  I  4i2.^_LuJ  I  ^_ia  1^  1 

jLi^i  Cj^al  .  4_<_uj  jJJ  (i  4?  )  ^j_A  L^L  P_j_LuVj  lLLo^o^  JuL  La^ 

« 4_Aa JlaJ I  a i-LA-pJ I »  ^Jl  4li^j  ^j_A  Ij-Lp  l  lo  «  m4  jJ I  ^ j_a  Lip 

Jl_>-I  j_aj  4 Jakob  Bohme  t_jj^L>w))  tj_A  j_taLa  4JLLa-a  Alchemy 

*  Lryj3^-  Lij  4?  II 

gn^! 

Lr^  ‘-LLIii  Q3_£a  (jl  J  a~i  >  j  j  4  Lljj_Sj  J^LpI  (J-j-S  330  Jy-L^i  jJj 

((^Jj-i^Vl))  4_jL^  ♦  Jl_*_i  La— aS  ^j-uaj jJlII  1  ^ j4  ^j-ujLa  ^pill  4jj JuSL<-uVI 
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gj-ua^JLl  I  lut  ^  4-ltl  La  J_^a  3>-  ^L-ujii^JI  ^  c_jL£  j_aj  <  Elements 
4  j  7r  ^  <  a  4  lo  -v.  3^J  4_»_uJo  I Jtj-t-oJj  l  L^«-o£  I  3  c_3J  Gjj  .  ^  Lc.  2000  3 I j-L 
4_j_sL_lJI  4_c£’  3-33  3 j) Li 3^  j^LUl  £~u3jj  ^  i^i  33 

♦  CjL^-^ijJI  ^lc.j  cJJLaJI  ^lc.  ^  c^fc-u  j-Aj  4  Phenomena  «j_a>l j!MI»  3jj>.  VI 

.  i}LJll  ^I_l3  260  ^Lc.  4_)l^^  cjLa^ 

Qj— iljiJIj  lo  <  (I  I  Ij  ^  j  33  <  <i  llj  4  L  3  <11  <_3_ijLuj  3 j_<-£dVI  i_jL^  3  ^3  <  dj 

«  Cj  La-l<.u.a  »  4-c  Lc.  j  l£3  1  iyu^>-  ^jojJljIs]  till  3  JlJLJ  .  4_Jjl 3^11  Cj  1  <1 J  33  <  Jtlj 

^1*J  (J_uL_4jVI  4_l^J  JlJ  yj>\  3  L^J j_l3  3^'-3-s  3^  ‘  L^3Lji  3^'-4-5  ^ 

L^jLj  ^j^CLoj  CjLa_L_uJsl_i  4^j  i  <3<  « lL  j^_C< »  4_<_u_^j>-  1  CaJ I  liJLukj  .  4_<_u jC^J I 

.  JjuaJL  Lx-jIj  3  ^  il L  V  3^  4JL19  L^jI  U£  <  L^ILj  4j5c_CsI j 


CjIjI  if.  ncCjl—L-Caj-aJI »  3-^  4_L_u_L_u  3^3  <_3i J_c  3*-*-^  Iji^J  ^-<-o-ujJ  I 

Cj La-L<.u-1 1  3_«  l^Mkjl  ^  3 Li  <  a  <-_jjJ_<_uLj  ^L_u_<_4jVL  ^J-p  4j^_ps_ua 

.  l-L^^-cuJ  Ij 

^Jl  I  i  i— C-t-Li I  Cj Lt-ua j-3J I  4_5t.ua  ^LiajV  4jjLt_*a  (J-uJljIsI  V 

lil  4_Uj_C.  4j3jI_3_4  ^  1  gf.  3j .‘ L>3  (^1  i^\  jl  ^JLslII  3-4  £_jIj9j 

♦ « ^-t-u-l  1  4  j  1  ^ r. »  (^1  <<(3^^  cy-^  geometry  4_ <a_l^  3^  L_$JL. 

Lai  Li  1  4_<_uJl_L^JI  j-Cljlj  .  1_3LjI£Lj  4_jj>. Lcl_u I  3Lfcj-jJI  4C3jj_Lj 

4  4_jjL_uJ  V I  4j^jscILIL  3^-^  J-4  ^  lS'^  (i.  ^  (jy  3l^.ll.l  3^>’-ll  3*^  A 

3-C.  J  lo  <  1 1  <_3 ♦  4_3_<_3_>J  I  Lilith  I  3^  I j3  I  4_oaIL>J  L  VI  ^^yJju  V j 

((Jj-i^VI))  3jSL  3!  3^U.I  3^  4 4_j_A jJ^LI  V  ^j-ojalal  3^  4  3j 3 -v. 

V  JlC.  1 3^  Li  Lc  Juu  La  *  4  <  n  H  )  3 ^  3^  LC^ 

23. L>  <  (i  1 3  j I  »  Lu3.<-u L  cjIjjI  3 L  ^La_4_4jJ!  ^  3iL«  4  4jj Lp-^ 

.  3  L!*-u  V I  ^-LjjyJ 

(jjj^  JljL  4_<_uJil3^  3^  4_LLc.  4jJl2_lII  ^J^-ll  tCul^  Jl2_£  4cl^  ->J I  g. j-coJj 
3-^>«Jj  ♦  Luj_3j  J)>Lil  Juu  I  800  «3j^VI»  j-CjJ  3_o  L Jlj  4  3 JlC. 

^  1  C.  1  ^  K  Cj  LlCj  LjJ  I  J_u  G  JljI^I  l_jLSLI  3^  Jt^  44jj_<_u  j  I  ^JLLaJ! 

.  4jj VI  tillj  ^^y^  e_3J  1  ^_>-T  c_jL^  4_3  ojLjcj  jJ5t_j 
3_^L  Cx_pt_ j  ^  3 Li  < -c  ^-3^  (3^J  c<  i467  LfcijLC. 

3^L  4-jLu-<-uVI  ^1^  4 43 3 1  <  < i  £_3-Jl  cjLlAj-jJLI  ^Jl  I >xZu-u-a  3^ 
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aIaxUI  Jj?  (jlijJI  ptoAS  JL3  ul jjoJ 


4j0 J_t2J  ^LL IJ  Jl_413  4  4  J  3  to  (  l  I  4j  i  r'u°l  l_Ld  _}j_4_4J  ^<3  <Jj  L_U jJ  1  J  Ju3 

.(jljLlJtl  IjlA 

(^1  4-j j  <;  4.0  a  ^Jl  V  V— ^L£  V  gf.  «  (Jj_4-jd  V 1 ))  c_jL£  Juu  Ju9^ 

z^-ljj  i^  \  ^-J]  ^jjOII  .4jjU_4_JI  c— xTi^LII  JUJI  ^_a  L$Jiu3 1 iLujI 

^j-a  4j LaJLoj-a  (jl  V-La  (JLdJ  (jL^  43j.iL  4_ujl  4_C.L?e_Cj  ^LbtJ  4_l3 

Cj  Li-C  jj  (j  1  C.  4_<_u-<-u  j-<3  dul£  4jLl3j!j3lSI  ^yZ  Cjlj.  4~if.  (jl  J I  4<_J^_JJtJI  ^y2JU 
.  4j1  4?^  II  4_l£  La-J  L^lLtJ  ^jojJljI^Lj  4_i^LL  4_u_uJl>. 
c_jL^_4_uVIj  La  j  <<i  4?  j  4_S_iL_u  jJL^c.V  L*_u^>i_i  L^jI  <_jLSL!! 

_}l  Ji£.Vl  4jjJ^j  ^yz  aL-o^I  4j^Ij  (jL^  ♦  4_uila_Ll!  CjLijL>JJj 

4(jj_£jse_a  (jl£La  £yz  Cj*L>-  Lgjl£j  jJi_u  (iXj  VIIIj  VII  a!jj>-VI) 

.  4-j_<-u  J  iSLluV  I  £yz  ( **  <  to  i  <**<  Mil  (j  I  Jfr-u-u  4_srjo-  i^II  ^-jLxj 

jIjlcVI 4_j_<_u jl_L^JI  oLJLrdJj  jIjlcVI  1  jus. j t  aljj>-Vl  <?JlA  ^JLuj 

.4lal£J! 


ijyz  J.  <"(  C.  j_^LlJI  (jj_3J I  £yz  CjLluMfdlj  oL-U^cuJlII 

^V^ljj  4^^— >Jsl  ^j_u_lj>iJI  lLjLJo  4 Janos  Bolyai  ^j_«^_jL 

JjL£j  4 ^  <  a jj  jLl_u!  j_Aj  4 Nikolai  Ivanovich  Lobachevsky  «» jLufujLjJ 
iCd ^Jl  dll 4  ^  j i>jVI  ^UVl  CjLu^LjJI  ^JLc:  4  Carl  Friedrich  Gauss  ^ 

.  4j JlLLsI ^LI I  4_<_u JlI^J I  c.4-L4-t-u  4_<_uJl1^JI  1  -Cj Lc. jj  4 3 Jljv.  ^lc. 

(_j_4j  I  I  tiJJj  £j£.  4  h  1"  r^jz  C. J  LJu_u_4  £yz  <  <a  ^ILi  j  I 

V  4_jj I J-3-1 1  CjI  <;  j  4?"<  a-u-JL  1 »  (jj  4JLL2J!  4_LL4-4j.il  4JLLI  ^J-lu-u  i^yj-uuz) 


.  Sj-jLi-ll  (jy  ‘^LC.yz^yz  4  (((^^^^Llu 

J  ^  c.  Jl-L^  « 4J j  i  3  U  Cj Lj-j-^ LjJ I »  3LL-)  c-<x. yt-t-aH 

c2jL*_4jL>J1  £yz  ^y.u-u2  4JlC.  VI  V  dJIjLa  ^<^jL_u jJ_A  L^  4L_4Jj_9 


.  4  <^l I  j-ljj  !jyz  Ll y>  ^  3  n  4 4_3jj_*J I 

4  to  4  <1  I  ill  yi-t-aX  1  3jj_4 ^jkjz  C-4_ll^  4jJl_j1sVI  4_4_4jJl1^JI  £j  I  ^JaljJlj 

4_4_u Jl_L^JI  d^JLc.  XIIIj  XII  jXI  o-c  jJk-Lll  ju) 

SJl^sLjlLo  CjI  <;j 3"  4 .1  ja  4_u V-LI  <_j j_j_4j_lI I  ^LuVl  ^jV-LII  L  /^i 4? H  L^_4_4j_>i_1  I 
4_4_4jJut^il  I  ^ru>.  4^1  « 4^r  to  4  4i a»  3j_taj  4jJl_j1sVI  4_4_jj JlI^JI  .  (tjrZLa 

.  VK  uil  j!  Ljj^  M^-Cj  g.1  4,0  4?  H  L^_l£  -iitlu  3jJaJ  ijrA  4j  JljIsI  V-tl 
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-S-^aJI 


4_jj^c_j  4-ilc.  jL_4j  (JjJI  ^  ^  < ] I j  (jjjJulsV  4_al_*JI  4  3  <  nlrtll  dul^  JuLl 
4_jv 4_j_i L>J  I  j  «  4ILj  Ju>J  I  »  Cj  Luia  LjjJLIj  t  a  Lc.  4j>. ^j  Ju  l_La 

ljuk  1-iJJi^fc-a  (J I  <>LUI  ^j_a  <ijl4  fU 

(j_a  t_TJ_cJ  4jvj  J_j  ji_pe_jVlj  l_Laj>J1  Laj)  ts\  *  a  O '  4-lIlC.  . 

^jojI—LII  I^_<2_j  q !  ^jrljselu  (^jLslII  j-lC.  ^>_aVl  <jl  S4_i  ^  Ioj*>J.I 

4jI  £-a  4^j-a^J!  (Ih4  (JjiJJlSIlII  ^j_a  4_H_£j  I 

I j-j j*\j  ^aJ  4^aJl_*JI  4  Cj  l_u3a  LjjJ  1  (jlj  ^jojLlLI  3/A-lJ  £) I  4-l«-uj>JI  4_l.iVl  (jrlc. 

.  j_3e_<JI  IjLifc  ^JLc.  ^-‘-‘-11 


jljL^.VI  ^a-J-3  (-^LcoTl^I  4_jJlj  c_ii  <  .i  I  ^  I  C.  ^_u_li 

jc_jjl_j  Jl>-  jjj  .  4J ut_a  _i  J^C.  j  uLa-JjJL)  I  J_A  J  3  nj  .  4J^j>J,l 

(^IlJI  ((^^^LjJI  ^_u>JLj))  ^SLu  4jj_jj>JI  JaLa->VI  (j-4  4_c.j_a-?e_a  ^_u>JI  ^aJLc. 
»1  ale.  <jL_ aju3  Jl_Lc.  l_3j)j_*_a  (jl_£  ^JlJIj  idsLa-i^  4_u_dL_u1  3jj>  is\  \  ^J-ajCu-uJ 
syncopated  algebra  «j.  <^3->JH  j^>JL>»  u $"  n j  tj,t^aj  ,j\ ^aJI  cjLu^IjjJI 

jl  t s^i"  4 '  £^a  ^£La->  4_l£dL>.  Ijj_aj  1  xiajl  (J  aJU-mj  4_£LJj  iCjLai^JI  ajulu. u  ^  jJI 


4_ul_jjj  4_uJi1  Cj-Lj 


I  j_u>J!  4ilLaVl  ^j_a  JuJljlII 


Cj  L^jcjn- V I  j  jL*_CjVIj  ^-jLcVI  ^j-a  4^.  j_aj?e_a  dljj  43jlHit_a 

4_a->jjs  CjLpejv Vl  (j_^3  I  (J_a3j*^jj  .  J^Ld,l  (J-j-3  ^_>IjJIj  £_jL_oJ! 

recreatioal  «  4_j_L<_u_jJ I  CjI_j_CjI_jj»  ^j_dsj_a  ^Jl  ^jVI  ^^y-alujj  4^J_<-^VI 

^j-a  4_j_a^  c<a*  »  4  : 1  4 j  4  4  <.u 4 LU I  «,«.a  ^LlII  JliUI  .mathematics 

^jlililj  4_j_a^J I  L-t-u-taJ  0_pe_i  4lu_u  ^LaliJI  CjLuv 

CjU-Uj  10  ^j_u_aL>JI  4  -v.  (Cul^  I3L^  . ^-u-aj>JI  CaUIlIIj  ^j-aHJI 

t_jlj^>JI)  4  "1  1 1  CjI—ljv  La^  t  ^  L<-u-U  c  t^>  34  3ju>Jj  4_tj>-  Cm  a  'ij 

(.  120 

«^j-u J  ll_L>al  »  (JlLa  4  jIjlC.^1  4jj_laj  ai-a-1^.  LjI_jj>-I  c-xSLjI 

^,1^.  4L)oJJlj^j>.jIj  Heron  Theon  Imbalichus 

_}jLj^_a  ^1  ^  i  a  4_a3  4jI  Jl_u  4_i_u-a  CjI3  C-ljL^  4  » j  1  lo  II 
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^l^xUI  Jj?  pIo^s  JL3  Cj I jjoJ 


4.C. J_4J?C_4  4  ^llLa  4  I jJ_40i3  jJlb  .  1  4?J»  (jl£^  ^jl J  4^^1c-*J 

.4_uLjj_jJ1  4_<_u JlI^JLi  4j3jJ1j  J^cjlJI  C-cjjv  L^IujlJLa  eJ&jutXI  iyA 

« c_j L_4jj>J I  ^lc.»  (j! Diophantus  «^j  «il^>  jj jn-^  juu  4_jl  Jl_u 

yc.  LLt-tTu  ^JL»_j  Vj  .£_u^JI  j—j-ju  «  j^LiXI  Jlju  cJliil  (j^JLlI))  Arithmetika 
JL^I  (jl-3  1 I  Jufc  4jLH^  ^ -X-uljj  *  Ju^L<-uVI  ^IiLc.  4_j1  ^ y-u  ^ji 1 1-*>  iLbjjJ 
4_i3  Llo  I  Cj  Lv  bHui  I  ^^y-Aj)  corollaries  «  LuJ  I ))  ^ j_jJ  I  4_j_4-<-aj  Lc-l3  CUst-u  <Lu£ 

^jJ_*JI  4?j.  j  r.  jl  4_<_u  Jl_L^J!  ^  1  r.  ^^y_3  CjI_L<^_i_4  yc  1  ^ 

«4  j » \  />>  U  _}l  jl^.VI»  jj-4-oSLH  LjL£  4J  (jT  U£  4  (a_o LuJa L^J I 

: 4j < aju-&  VL^Clil  iUfl L>  JiLoj  Ly}\  j1jlc.VI  ltj* j)  polygonal  numbers 

4  Arithmetika  4_jLh£  (jy>-  yy  I  Juk  .  (84  4_ojL_4JI  4j^-  4?  II  I 

.  V  ts^> 4  ^  /"iC.  4jV->  J j)  4  4Tl <-o  ^ ^_<_4j  4 ^-4-a-Lj^J I  4 1  gf. 

JjLJLI  ^j-o  4 4?  1" -Tt-c  LLaLi-s!  J  u^lL  dl^)  iLb ^JLjlj  Iju&  4jL^ 

.  4jj_u>-  J  Lg-ftTii-u  Li  4  4jj_uv  JjL^  ^ I  1_& j-yuu  I 

dJ  Ici  4j1  VI  4^SJLi_c  4 1  ^ c.  (jLi  i—£yu  4j1  I  £y*j 

.  4jLI^  jL^u 

jl  JlcVI  (— si  mu^I  4*14^  a  jl  Jl£.VI  4jj_laj  £yo  LusL>-  Oj-ClC. I  4jI  jJyj 

yS  4jj_u>JI  Cj  LS-i  1  lo"  1 1  ^^yJI  J-ll<-uj  J-&J  4  4_Ll»_43  LLdjjCu  ^Ul  4Jj^j>J,I 

,l;r,„L)  4:1  VI  4(_^_u JljJLs V  ((^Jj-i^Vl))  c_jL^  jClLjlIIj  ^_j L<_<j_J I  ^jjl^j^JI 
L1>LUI  j  j  4?"  1  mj  V  (4J3IJJI  ^uLSJI  cxlitXI  ^p\uus'\  ^-JLaj  (Jj  <.0  4?  1 1  jj>«1 

.  L^J>»1  <-Ajl  jl  ‘Xs>-&J.  lo  1. 1  JSLcJJ  4_<_uJl1^JI  ^ilc.  £y* 

jl  LoLiILaI  (j I  cj-i  4Jl*-u_4  189  >ilo 

.  4j>.jj_La_4  4JL<_4i_4  £.  1  to  r.  Lj  4jI  jl  4  4_^l_*JI  JlC.1  j-^JI  ^j-cuJ 

(JjjLiaJs  LjLJ_4J>0  4^yxi  J_jJl3  V  ((jJj-t-^VI))  C_jLtS^  4  I  J_&  4_lL^  (J3^J 
<_jjJL_jLj  LaJljLj  iil  4  4_jj_S_l*J I  jJT^lljC  (_jr£  4JjJL>-  CxjI£j  .  4-4-J J^  j jl  /^i  4 

♦  dlo  jj J  i_jjJ_4_ul  4-L4-«-qj  (jl 

c_JjJLki!j  ♦  (J  <1  lo  ^Jl_4ilV  LvIij_4J  L^i^J  4_riLlll  4J Leal,  Ij 

I  jlj  .  (4-1 J)  I  4?  4  4j^co5LII  (JjJj>J!)  ^^yil  ^JlC.  <  (1 2u 

j^e_<JI  ^y  1  C.  (i  lo  (Jj>.  ^Ij-jI  4ILjJlj>JI  II  (J LgJtlu-u I  LjJijI 

t^LUl 
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±±ai\ 


16  yt>  jjjlII 

CrU^LUl  (^yujJtl  Jl>-I  yJt>  l^yj  {_£- 

l6-2(jjj  yt  ^>-*^1  ^jj_I,L5  jj! 
2(4-(jjj  a)  4_i_uu^JL)  Lau^_o  _\_>.  ,jVI 
2=f  0^3 

'2.^yj  -  1 6  =  2(4  -  (jj/2)  c-JiSo  ju  j_ui 

16  +  (jj/16  -  2(_yu4  =  2(4-(jjj2)  : 

2<jj.  -  16  = 

1 6  —  2j_)-u5  :  (ji^SLj  I  t.  i  •a* '  I JJ 
(j-o  t_ric.  0j~&>  t_T5^ja  -  -I 

3/16  =  (_j-o  :  J_>i-i 
25/256  Ijl>-Ij  Ijjlc.  jl>u 
25 / 1 44  (jl  c_t5ej 
.  16  i^jLcuJ  1-4 yuy*  (jl  l_4^ 


...6  j!  5  jl  4  jl  3  j>Jl*U  4jjL_u_4  ^  L-t£Lu^ 

SjLuuj  .  I  JlSLaj  -^5 —  j  — :  i  rtl"cre_a  ^s>*  ^Jl  j2j  i_dJ  j  L^_l£  (J-*-jj 

289  _  .  289  ^ 

c  ti  is^i  ill  ^Jl  ^y-^Tuj  1 4_1 Lt-u-^-U  4_&UII  *-^l *< g 4  ^^>*1 

1^1^.  CjV_}L*JJ  0jjb  jjl  j-±£-  ^>1  m  ^ ,  (i  l  ^jJI 

L-.t-i.uJu  (jL^  JlJLs  t4JLu2_>JI  <iIo  iL^jJ  (J_<a-*J  3^-ua-tl  diU-^gJl 

g.1  ^  1  c.  La  L£g I  (J-j-3  tilJiij  <iL>  iLbjjJ  ^ I  LfcjlSLjl  is^ci  II 

.  JL>JLl  I  JlA  3  ^j)j)j-ui^H  CjI j xlaUjJI 

.  LLj  1  jj  I jJ  I  (J^tU  <Aulo  1_>J  I  cj  La.<.uJ  I  ^jJutu  l£j33  ^  ^  l)-4 

j.  4^1  jl)  4  ls> U.  4J Lv  4lL>J \-suct  L-.t-i.t-iU  « L jj  ^_l£.  »  <J_>J I  I  JJb  ^t 

(j-U-iLj-jJI  4j>JL»_<5  jJj  .  (M^  I  6  J>Jl*J!  J^l  4_jj^_LaJI 

.  4_^J,I  J^L>JI  (j j) x^alifclx < iU  fU  4_al_*JI  5JL>JI  SjLc. 

\ _ I_L^Lc_s  4_<jLc.  3jlc.L£  ^Jj)  LuL£LaL  ^  juji^JI  ^-JlIXI  ^I^_jLj 

(4_«l_c.  SjL^Ua  ^jy-ll  ^u  4_jJjl3  IjIjlC.1  4luJ I  ^^jij  03-^)  LaJtlu-u I 

^JajjJtTu  Li  ^a-uU  ^  La-»Tu-u  I  I  .  4-tSLaJ.  I  J I  £-jlau>*  ^Jj-uu-uU 

{yZJ  .  c_ j  I I  I  C.  4_j_« 1  t^yz  ‘Auyjl  ^u-uuu  I  J_Aj  <(  ^  »  4_jiH^e_4 

LaLc.  I^-^J  V  4_jI  L^  i^l^j>-Vl  IJl^j  ^ j-jj  V  <  1I0  ilb 

.  16  JJl*JI  £yC.  \-UU i(j 
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j|  JxUI  Jj?  (jljjJI  plo^S  JL3  LJ I jjOlj 


^JLc  ^jJUl  oLljavVI  (J-^-jlTu-uj  <iIo  ja  j  Ja^  jL*_a  ^jJj 

CjLjlJjJJ  H_3  Jl^.  I  Jj9  (J-^lTu-uJJ  4^ j-dilj  JJ  Ja>J!  C_<_4_a^e_J  QSZ-1&  .  i_jL_uJ>JI 

j! Jl^VI  4-1 j  i  4?  1 1  Sju^jJ!  (JjL>JIj  .  1  a ^ ->»^2a  Ja-aL>Jj  £-j_aa>J, 

J)J_aj_II  (JaLjl  (Jjl  1  j^l  ji  (j  <1  lo  ll-3 ja  J  »  JJ-<-4iSLl  I  jl  4a*-J7f 

«  £»  ^_J L ja  <-_3jj>.  jaw T  ^J-^Jtlu-u I  jJi3  :  (  j>tala LlI I  Juu)  4_u la jJ I  Ja Luia LjJ  1 
3j_j_a-U  Jal a  <  <.11  j_a  jl£j  ♦« -}Jlc»  LfcLi*_a  ^1  arithmos  4_a-L  {jy^c.  aJVjJJ 
4_I^Jl_i  La-AjLawl  (j_c  J-a-J-fcai  Li  LajJ  I  Jl_u  £)|  <j\J j^ae_a  Jjawj  (_£Jl1  4a_aajJai 


jJs  jL£  4^j_LJI  SjLLul  jafcj  4  4_L^-»Tl<-u  1  ^£Jl1!  Jaj>-jJI  jaw  V I  j_ajJ!j  .jav^l 
.  juSLcuVI  Hero  «jja_&»  (J_l3  jaa  (jujaa  4_Ll3  ^J_^_jlL_u! 
JjaiilL  4  4?U"U)  juilaaLb jaJ  l_^awj_La  i_JTUJ  I  JiL^o-all  4-lL^jlJI  4  »  j  .  Io  11  i_<.L4.4aj 
uL^lu  j-4  *La-<-u  ^ I  4ail  4_ula jail  4_u Luia Lj jJ I  4-<-u_<-u ji, '  i_<-<-u-(j  ^LLb  (}la_a 
4ajJaa  j-a  Liaae-La  }L£Ll/  L^j j£”  jJau  V  4al_al_$_<_ul  Cjj_u£.  !j  4  4Jl_^aVlj  J  j  4?"  I 1 
.  (^j-aj J I  ja_>J  I  I  J ji,  I  J^jJai I  4a  I  Ja  ^J3  ^JljLa  4a  I  jafc  j-llC.  lj  t  jl  JlC.  V I 
U-Lc.  ^jJa^L^Vl  .  ^jj_c.  1  ~  j  4?  11  ^jae-^ll  4  La  Jaw  ^Jl  4aae-ua  <Jj  4j-u_ul  4a  I 

.  4_j_taja5eai  1  ^jl*JI 


£  jfjjf  jrtftJf  4^iLi^JY  joLfrlilt 


4ae_aa  j_a  Iji^tla  Laalj  |^I)J!  4 Samuel  Johnson  jj  <.<.  jaw  Jaj-a-aa  (jl 
^j^Laa »  '  3j-a  ol  j  JLa  4  J J-C4UJ  jmZuj  (j I  ^asea  4J j^a  La  la  I  jTna  4 4a IjT 
!  ^__<Ja!  ^Jl  ^j-aj  . « ^_j_Ia-Il  « <i  j  La  j  JlJLi  4aaL jail  ^j-a  Jaw  la  <jl  ^yuse-uj  (J^i 
^yA  t-LLJj  ji  4al  jj  4(^ JaJuiljl  Ja_aaiL  CjLuialajJI  jiatTa  ^ai  (jj-t- uJ jaw 
Jl_Lc.  J^Vl  tjrJ_c.j  4  4_jaLaj_jJI  i_3jja>JI  jaLl  (^Ij  4J  (jj^L  J_aaa>J,l 

^ a£a  jl  4iL>JI  4>Jui  4 Lo^LlI.  4aw L>.  ijJLafc  ^jjSa  V  jJsj  .  jl  Jlc.L£  L^i LaaLL-u I 

^aa  44aalajaJ!  jj-ajJlaj  4aaJa>JI  jj_ajJia  uLi  il-£jaJ  (^JaL^j-a  ^lajau  £)| 

.  L^u-aa  CaJiataa  (j^-uajaL  I  (J^a  ^jjj-AJI  JjLa^a 
1  Age. j_a-?e_a  (jj^a  Oaaea  <ja J JlC.  jLtal  ^j-a^a  LfcjLlie_L<_u  ^ail  4JL4_4iilj 


jL-o  Laic,  (j^ail  aal jiaj>JI  Ljaa^l  I  jL  .  a  JJlC.  La^aauj-a  ^j_aase_aj 

4 ^La jJLiaJ, I  ^Ja J Jati!  ^j_aa?e_a  ^J^ai  :^Jj_aa  LaLb  LlL  ^al j  <"ir.  jaC.  J^ea  ^i-C. 
^LaLj  .  208  (^j  Lcu-i  La^ajuj_a  ^j_aase_a  ^jSLiJj  4  20  (^j  L<-u_i  4  Laa^L  J_a»j  ^j!  Jjta 
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^^aJI 


(_)_ujJj)  Jj>-lj  4J V JlJ  ^-UjlIoU  ^jJJJluJI  £yC.  j-UU  (J  <iIo  3 1-3 ^J  J  4_Jji_<_uI 

< 3 1  "<  ^  (2)” 4  VII  >2  I  O- ^  fJL*_J  ^*£2-3  Lj  I  Oj  ^)_u  iJ-1 (j  I  0  t  ((2)^-<-3  I 

U^LlL^  (j^JUj^A  JlJ>i_!  LtjLb  £-Jo3J5e-<a  LjLJj  Lij  4_!J  (j_u  Ju]_3l 

t_T J-C.  3jl_jjj  .  (j-OJ  L>J  I  LlK  ljukj  .  C__t_u jit] Lj  (J-uJ  10  (jbjLcuJ 

10  L a-&  Lg^-ua  L<-l/Jj>  (j\  1  j  Io"  <  (i  a  £_4J>o  <jl  LLlLc.  4JL>JI  4  til] 3 

^j-A  {j\  1  j  to  "  « <1  1 1  JJb  ^^-Ljlj  (j  I  l-Ltic  4  4jj  Lit]  I  4_J  L>J  I  ♦  (_>" J 

^^^3  !_*_$£>.  oJjJL]!  (j\  1 J  Ll"  Mill  (jl_3  4  (j^ILse-jIuJ  I  (j-uLfc  (jVl  LjJL^JV  ji3  .  I 

ji  4 

La  Jl1c.j  .  4jjLJI  4JUJI  ^^^3  L>.^_L  ^j  jJJ I  (jf\  lj lo"  <  (i  U-j  (jl_3  jirtj  ^^yJjVI  4JL>JI 
♦  ^jjJJulII  Jj>.  I  £_jj-4a  c  h  9  t's~>  Ju>o  ai^Ld!  ^jja  200  ^j. Lsj 

.^jvVI  J)JljlII  ^J-C.  j^JJtil  miH  ^  1 x*aj  tiJI  j 
^Lj-JI  4GjJl^JI  j^d^JL  Lj_45j  1  ^  4J Lt-ui.1  4?_l£>j 

*.  LJ  I  1  (jr^' 


O yt]\  4J?~ J^\ 

20 

208 

J* 

0“  +  10  j  u“  - 10 

L«®  jliJjtll 

10  +  ^20  +  ^ 

J^-  yi\jj 

100  +  ^20-^ 

208  -  200  +  20.2 

sJjL*J.I  -Lst  ijyw 

00 

to 

to 

a4  ^ 4aJ'  /y>  200 

4  _  2 

^  ~  lT 

(jl  jl  V_o£ 

2  “  o' 

jj-i  ji*  {  j*j 

4_Lj  i  j}LJJ  (J-j-s  332  ^Lc.  j.  i<~t  a  ^_u£Vl  j  JlISL-uV I  l  j_c 

Q^jJba  aj!^  L^jLSL-u  JsJlC.  (jLajJI  ^yA  (jj)  t^tC.  ^_^3j  1 4-jj  JlI£L-uV I 

(jL^j  ji>LJ  L_ul  dAs*.  L^jI  L^  1 4-^_<-uj 

C  rt*3-~U  ))  ^y-O-t-uJ  CUj[£  ^^yjJI)  4_*_4aL>iJ  I  (_t3  Jj  I JjL£^  ^yj  jJI  3lGL_u  VI  jl  JlC. 

4lLu-^  jJI  4Theon  ((^j^jj))  CjI_u_^LjJI  ^JLc.  (Famous  Museum 
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AIAxUI  Jj?  (jljjJI  ptoAS  JL3  LJ I jjOlj 


(J  <1  lo  lib JU  J  <_jL£j  (((Jj-UsVl  ))  (J-U  Jl-J-LI  C_>L£  (JjJI  C<7r  til 

4_j_LiI  (.  a  j  47  ~  ~n  (Jb^uj  llLj^  ^Lul  ^yz  ^jj-U  jbj  ♦  (( c-J  L«-uj>J  1  ^LLc. )) 

jjLJI  ^yz  ‘Cu.u  4u L<^»_l<-uj  L\l£)  juu  4_j Lj  LLLc.)  Hypatia  « Lu Li_lA » 

.  (4jjX  4?  11  4_ujuJI  gj  jj!  £yz  £jj  3  IjJ.1  ^  3 1*m  £)  I  I  Juv 
UL!  L*.  -<a— lIaTu  ^ jbu  LaJlIIj  ^ItJI  ^j-oJijjJI  ijrb  LoL_lA>  C<  3 1 Lj  jbj 
Jjjua^JJ  (j-oi2J  4  3 « <il 3tlj  dLuisL^JJ  3jLu_uI  C^LuL  L^l  4u*.jJ  ^1 

d^j  L_U  1  ^  1 1  ^J I  1^  lo  .  4_l3  Jl_j  l_A  J_!  Ij  L£  ^  JlI  I  4_<a  J  4?  1 1 1  di  L_u  1^  jJJ 
dj_uau  jbj  I  JlA  .  4ujj^lLLdj  4_u jJo^lblj  4_ujj  dul^  JlU_4  4  l_AjJl j 
c-xjLv^I  ^_j>LLlI!  ^_u^LII  cLL»j>-  4_»_«_uIj  4_u_*_4iu  cj Lud> LjJ I  {^£i  L^jlj_d>Lt_4 
dlLVl  CjL_uj  JulL j  J^-La-Tu  La-d  3jl_*J1  dju*.  L^j  .  LAjj  3^ 

(JjJLj  L^uusju  4  L^JL^v.  ^yC.  ^js~)  C.<-Jt-4-4iJ  J  3  4  4 4_<u  jJi] I  jj)  i^i  *  I!  (_T£ 

^j-o  lyc.  Lull  I  L^JLajv.  »1  3-%.^  «:ljj  Cy*  ^-<-^L>u  <-^-<jL£  L$j1 

.  L^j I Ls-o  i^  cyzt-jz  (yC.  aLuj!  i -b^uuj  £yz  Ibju*.  uu^LLaJI 
jJuz  jl  Ju*uVLi  LjI  Ju  jb  4  4_«Li  4bj_*J,lj  4  4uuaL>J1  duL£^  LuLlj_A  aL| 

^ J-lju  Cj  Jl^c_j  (J-j-3  (j-u j)  4  j  1  Lij  Cj J_U^  .  cLLv  SJijJlC.  Cj  I  j-L(_u 

L^£j  .4_LL)_ui]I j  4 j » j  tlo II  ^jJLjlIIj  Cj L-d> LjJ I  ^£i  4-Ll1l£  4jj-Ajj>.  CjIjj laj 
4-LaJL-uJ  I  (j  Lb  4  (jy-j jJ  I  ^-lLlTl!  I  ^j_4j_t]  LL  J)L)  4  ,>J  I  4_<_UJ  Jl^j  b £j  I 

4_jj_£L_42_I1  jLi  i_4_4j_l  I  4-cIdi-L^  C-J-tTu  4_lj^-j-<-u-I>  \  4-<-4j_l-lSLL  4  4?  Ho  1 1  4_j£^_l1^V  I 

dJjJLjl  lj_A  .(jL^-jVL  4  4?  J  4?^  11  jLlJL^  (J  4?  »  11  Cy.  C.  Ldl-4-U  lj 

*  A 

dj^f^  (_j_o  LJ  I  C-Jjtjv  4  4_c.  Lu }  L^J  j-iTu-u  (j  Ls  3  L  ^u-<-tjJ.  1  Ju_4_4ill  4_u  LJ  1 
.  4jlS>ll  djU^UJLl  £yz  Ju j_I,L  ^1  j 4?  11  4jvL>.  Juu  ^J  jl  :c_<_5tJ  L^  ^c^J j) 7s c. 

4  4j  Ju>J,  1  4_u jJiS^LbVl  4_<_uj  jJi,l  ^J!  j^OIil  Ur&3  L  LpLut^J  ^J 
ijyjz  ^  ^  4  jl  uau  ljyz  dll^—tlol  (jy  1  C.  Cj  jl  "  C.  1  L^jlb  .  c  4?  4 1  jJ>1  4>Jl^j  4-1  u2s 

0  J— A  OjI  Jdj  .  4j4?  <  xilflJl  JJ  Lt-uJs  1  1 1  4-t^-uJLjJ  ^J-L-Lt-uJ  1  ^juLi 

4  4_jJL>J,  1  4_lxi  Lu_uJ  1  ^b  L^j  La  LxCt-A  1  i_LU  4  1  j  <")  dj-oa  ^IiJ  1  Cj  L^-t-L  1 
dl^-j^Lu  Cyril  « (Juj-j luu ))  (JJ-3  oLLLIjI  L^jJI  j  4?  4  .  L^jjua  ^Jl 

« (jrJ-j jJ  1 » (jy-> LsjjJ  1  ^^yJ  1  jJ  1  Orestes  « ^j.o3l.l.<. qjj I »j  4 1  ^  <  4^  1  4 j  mLi  >  <1 2?  T 1 

UL  LLlLj  .  L_4jJ  1  L^jJua^Lj  L^ulb  Jlj-u  I  £yz  1  Ju>-lj  (^jJl  4  4jj  JuSLt-u^Ll 

lo  1 1 1  ^Jujj.1  £Ll jJI  £yz  Qj.  g  4  ">-  ^  4?"  1 1  jLL^  ^4i5Lu-4-uV ^SL 4-u  ^j^J,l  4?^£' j 
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^ftJI 


LLj  ♦  I j-cu-1  I  j-Li-aJ  CLu U  (j LsjjJ  I  Ju^s  3juk 1-Uj  JMiw  4_£jl  i^i  a  Lu l_L.uk 
t4_j_u^JI  4  3  « <il 3ll  4^jj_*Js I  jjjuU!  (J-bsJI  JlUJ  (jULiLv  (jjjuk  1  Io"  1 1  (jU 
UkjjUJal  Ju3^  i ^y La  jjJ I  4-lc.I  loll  l_jjl_L.uk  4usJl3j  duU  ^  jJI  ^c.jJ!  ^ lc.j 
.  1  I JjSjJvl  fU  (j_4J  LkjllSj  1_^_<_uJ^Lj3  (juS  LkjJjJN.  ^J  4-t.a-uSLl  I  (^Jj 

(^jl! I  4jlj_uoJI  4jjL>J1  4>Juk  ^j-C.  daJu>JI  (jus  (JI_3ujVI  (j_4  j j5L 

CjLjJ J_U  (jus  IjJlC.  Q-iTt£  Jui^  ♦  Cj Lluq LjJ I  L^iU^I  ^Jl  Lul  m^I  OjJuv 

CjI  lo Vus  ijric.  4_l3  C <  3 1  c.  l_jL£^  1  ^ Lu  (j-o  (jl£j  ♦  L$j}LUj  4_jjl>sU.  Lu£^  L^jjIj! 
l_jU£j  4  (J_uj_jj jJjj  I  4.3JI  ^jJI  <<  4_jU I  ^-j  U 3 II »  <_jL£  (jr^-  Q  (l  ^ 
(((Jj-usVl))  l_jLULJ  UkJuJIj  L^uvju>J  (^^JLII  4j-^-<-u-lU  ^_jJj>o  4_l£  dOjj  I  jjvT 
CjrJk J  lOW!  (jus  Cjj_5Lj_jl  Ju3_3  4<JlU  j  ^  1  f.  3j^Lc.J  .  (j_4j  Jl-LUV 

4  4jj_>J  I  4_) i  aUjJI  jj-uLljJ  3U  !j  *y  j  U  3"  1 1  4  4  &  1  3  1 1  jLusj^LJ  l_j  Vj  U  ts~>\ 

0 Juk  (j_£  •  ‘i  (J)  i  <  j  t  <_U_>iJ  I  $.  j-4-4jJj  4  (jSU j  .  ?.  LX  1  (_£ yu-i±A  ^yi  1  t  a  I  (_£j_>.  1  j 

.  CjVT  j  I  diLLa^  (jus  ujlj-^t-UI 

4  it  s~\'l  a  OjU  LkJuU  (juS  I  Jjl  (jj  jJI  ^LUjlJI  dlUUljkl  (jU  4  4_3_U2_>J  I 
(JLu>»  V I  Cjj-ftC.  I  Ji^j  .  4_uaJ-»JI  L^jIjL>ijIj  ^^jaLCukl  £ya  ju£”l  L^j jus  4_uLj^  {j^- 
^Lc.jJI  (Jj-3  (jy,  1  ^  1"  4  (j  I  4_j£LJ jj  LSL1 1  ^  U  (jy*  4_3j>-^LII 

4 jJ I  9-  LgJLaJ  1  jj>- T  CLu L£  J^j  I  Juk  .  I  ^1  ^  I^>  i^y U  jusj  j_<k  ^j^_pt_u_4iX I 

4_jjjJoIj— ljsVI  (jus  3j-jj>-VI  4-L4-4jJI  (415  ^i-C.)  L^jjuj  {j  I 

4  4_ L(_u  1000  (Jlj-Ls  4jI  ^Jl  SjL^VI  jJu>oj  .^^LiaJ!  jj  <^r.  4jI  Juj  4_ulu»jjJI 

.^jJjlII  4jjukjj>-  Cjljj_Laj  4_pt_u_4j_I, I  Cj  Jl_>o  4LilI5  JJ?tJ  jl 

(jus  ^_3_lj  Us  ijrJ-C.  ^  4j  4  4-jj  J  ‘X  <  »V I  4_u  Jus  l_JjjlI1  640  ^Lc. 

I  j_jj_jk  1  QJuosyjLt s  j  1  Lu^j5j  luk^.  Lslc.  (j  i  U^  4  3j  Mil  I  L^j_u5us  Cj  LjjH^eus 
4  4-LuUJ  I  Cj  LU J_U_>U  I  (^yC  JU  JlJlI  \  ^4*  ^  1  J-LsJ>-  ^S^J  I  JUS  J  .  (j^_>iJ  UJ  1  (jus  i-Jj-C 
Jl^j  .  1  g  La  cr^5  ^  ^-U-1 '  (jSLI  .  JuV!  tlllj  Jljlj  CJ-C Luo  L^jI  VI 

(jus  (jU  4uSJ>-JuU  ^usLjj-J  Jl_U2_UJ  (jjjjuui.1  »  1  fllUJl  jjyZLJU  (_^  t_Jj_*JI  jaiil 

4_^ji_C  4_pe_L4-u-I>  I  Ujjjl  C-uU  (^JlII  Cu_3jJI  .  l_JjJlII  ^ jic.  j_jjUj  4j  LU 

4_j_U_*JI  jjU^_tl  (J^  (J V-U-4-4J Ij  l_jj_*J!  4 4jj_ij_lI! j  4j^5UJI  (jru^jjaJI  iJT^ 
4  ^s-^jUujI  (^Jl  ^ jl  jJ I  jus VI  44_jJj^jj  4_j_5t_u_4jusj  4_jjL)jj  (jus  4j>- lu_I,l 

.  4.4  jus  jus  4-l<s-U- 


ISO 


44&1U  4^£^  7 


j_l<5  4j JlI^JI  5j_jj->iJI  (jlSlt-uJ  (jL^ 

^J— L-l— <-U  ^  1  C.^  .  jl  Jl^.^1—1  I  Jl>.  ^L^TlAI 

(^JlJ>.]  ijjl  j  J-J5E_L&J_4  L-.L-9-LM  ^  JlitTc  <-Q  1  Jul^ 

1550  -  2550)  dj!jLJa_>. 

J_*JJ  ^_j  !  ^_La  _)J  do  15^  t  Ja.  u  ii  1 1 1  ^  j-l1lJl]  I  ^  1  lo  <  1 1 

tjrJ^  (jric.  I  _L>»  4_<a  Jl21<_4 

3 l3-*_!  ^  gJj  Ltio  ♦  LLu-a_p3  Lj ^  ^  o\L y  l'^t  ^  ^ 
j_cu_c.  ^  jL_u_!l  jij_3J!  Lr^  CJJ^J^O 

L  L-1.1  3  }  ^  (j-O  jl  Mill  (j)^_3_l! 

^_jl^JI  (j^_3i!  ^.3  j-l.l£LI  1  j  jutSLcuVl  4_dLc.3-^ 

1  3~<  11  1j  Lt-L^jv  (jil_J,l  J_l9 

(Ijl-jI  djLuiaijjJI  (jjJ!) 

j_jIjJI  (jjJLJ!)  Ll_}j^>.  ojLse-oi  j_L 

$.1 — LjlJLj  ^  <  r.  jljjl  ^5  i(^jLJL_j  Ldj  Jljlj 

LjjjjI  »  a  4_i3  C-<jL^  C-<-£j  c_jj_*J! j  (j-\  j  m <«otl 

.  Ljjl  4  3 1  Vi  a 

4-jjl  />>  ->■.  (^ I  (jdJjVI  J  ^  c.  Jo_a 

^  4_i_LoJjJ_L4]l  j-jjLj  ^j^l 

4_ij_u j JlI^J I  4_jLj jJI  C-d>o  Ju3j  .4j^5L3J!  3Ljj>J1 

^  3  j  U 1 1  L^_xal_Ia_i j  4_<_u  jJiil  4-uj^  <  n  <  <  nil  1  ^"1  it  Ij 

^yjl  1 jjlfa  jJI  L^_t]l  (j-us  jl_3Jl  CjIj-uG 


_>  V» 


L$-)i  _gl  4  i »  dll  j  i^*iLjjJI 
(( 4  4j  1  <  ii  II  Qj.  I-~i  a  1 '  *_a  ^e-^u-Li 
t  jig  m  a^la 


SI 


AAaJI 


4  j'cLLui,!  jlJ-Lu^Jl  j'ujjjJI  j_o  *  1  ^  \c.  4_ljjJl11  4jjI_U2j_>J I  JljJLuJ  I  lLLcjI 

j  I4JJ  <u^Lui^  ^_aI  CxjI£j  .J-lLLVI  (j-\_L^-Lcu-l 1  ^Jl  (j\jLuh j IjjJ I  j_aj 
^Lu  L  0 ^_u  ^  jJ  I  ^£j-lxlx1  I  ^  lia-L!  I  4  Cj  l_u_!b  LjJ  !  j  I  Jlj_4  ^^yj  4 4-j_l  l_*J  I  I 

Cj Lb LJoTl^  1  4_j^Liu  i  julII  Mohenjo  Daro  «jjL  jj?c_Laj_<3  » 

Jj_a  j_jj  Lj  (jLi  4  L  J-^-  4_uol_L  4j_}JlC.  j^-^j  ^ I  Jl itTu-u I  :  V9I 

.^jlSJI  j!  juJI  £_jL<-^I  jl  4_uLsc_$JI 
4_*_l^j_4  l£'  4_j  1  h 4 jjj  Jjl_L^  ^Uaj  ^  I  Jl jcTu-u  I  :  LuLj 

....  IJi^LAJ  l_3jjVl  jl  CjLltl  j!  CjIj.  4,n»  II  jl  ^LvVl  (<LLL)  4_pJ 
i^L^I  (jjl L^jj*.  LJ-*-a  JL^jj  Cj L^  LTuT^V  I  j-Aj  :  LULj 

£_l^j_11  jl  jl— t_iJ  j.  a  j_aj  4jI  t3jl  'vJ  1  £c_jjLj  (j7^  l_ jVjjJI 

j -a  jj^j9  ^Lu  CjI  a  mm^U  0J1-A  C-uL" .  ^Jl*J1  ^Jl  LLlCj  c  4? j  / .0  j  V  4-U-tToj  (j  jJI 

^J1  cjLJu.1I  ^LL.  jl^  *  cjLJllII  ^LL.^  ^_l->J1^  i _ 3  L<.uj>L  1  ^_<_u^  jlJL^JI  n 

^-2  J  j  a  jj  t^_i_>J Ij  4_<_uJl_L^J1  jja  Lt_j_<3  ^Jiitlu-uj  L  jJ_A  LcJLjjvI  4  La  Jj>- 
4(^jil^JI  cJLLUI  ^L*JI  I  ji^J  JLajtlu^l  JjI  jl£j  .  LljjJI^  Jl <— jL<-ujv 
♦  4-u-u  ^_coX1  Jl  <a C. I  3^_i_i£'  4-ua-Al  4J  j 

(^imJ!)  £yfi4f$ 

4_jLj jJJ  4_<_ujJL«  ltj^j  4 Rig- Vedas  <(^1  Jl_j_^  j_jj»J1  1j)1_lL_u1 
Luajj  ^2 iJj  jl  J^>2)  3j_<_ui  C_jj  J^  tjric.  c_xjfej  4  J-lju  j_^j  ^1  Ji jjlj  4_u_uj  J_L^J1 
^j  j!  i_3Jl^JI  jj 4? ^d]  4-lI^.j  ^y-^-xaiJ  4_Ljji_4  4j Jljju 

1  ^  » <>>^j  jl^_uJI  jj  4-lIc.j  4  4lLu  jLlII  j-«  4j^Lj  4ILu 

«  1  m  ^1  *s 3»  ^L*a-4-uVl_j  i_^J_jij  jl^— l_<J1  4?  C-<_jI^  .(^oL>-  <a x^aj  Cjlj  ^jILl^ 

IjJlILI  4  <;  <;  4^>  11  4^j!jJJ  4?-C^  ^  4  n  jl  c-Oeljj  .((  LojL^LaIwj  ((  Ljj  Lj  La  j  » j 
.  L^j L>- L_4jj3 j  L^jlSLrj  j\j  J^u^Lj  4  ^  ^  dolo'v.  (3^j 

Cj-jL^j  . 3jj  lo "  -q  ^_jl  j_4  ^yj  ^Ljj  tCjL^-b  4  LLojI  cjVLojjvVI  Lai 

.^J>-I  ^^yJ!  (_^ol_L  ^_jjl_4  j-0  Jj>- J-d  (JTic.  (_^JJ>iJ  CjVLLjv.  VI  *  ) 
CCjL^J  4 4_lxi jLL«  CjL_uL^  4^Ju  Jl_u3j_jJI  jja  £-Luz j  ^_jI JlII  C-<jL^ 

4j>.  L_u_4  jjfL;  jl  j^-4J  V-La^  4  4  Li  j  <  <i  i  JLLtTuL  L^_Lu  La_c  4  L  nj-43  L^j  L>- L_4i_« 


.^g'lQll  6>ojoI jsl II  oJLuJI 


^LjljVI  >— jL<-u^>Jj  £_jjJJ  4-j>» L<_u_^  li I  4j}1j  jI  ^  a*  t'<~>  ^_iJu4 

.  4_<_u JlI^JlI  4JLlS_}  '^jst-c  ^^Jl  4j>-L>JI  djjj-i  j^r  x^aJl 


4_>»  Lt-uJs 1  jLulA  ^_jJl>3  ^LcujI  4J  LcaJ.1 

4_c-j^  4-3^-*-o  i  _  <  1  Io"jj  4 1  Jl_)  I  ^_u_jJ  l_j  L_u_>J 1  I  I _}  ^_j  jJ, 

dJj!  Jl^Ls  I  £  i-L>  .  ^jj  lo"  < .!  Uj  4j>.L_u_U  iY  J  4JLaj9J 

4_u  L_uj>J  1  dj  Ij^Tu-uI  1  4_u-u^  uA  <  ^  1 1  ^-<_<jVI  £.  LlxiJ^J  4_uj  jJI 

.  1  ^  <  4j0^Lc.  4J  ^y^SC-UJ 

l ^yj I ^_i j^-t-u  U] j_<_u  ^_j I _U I  g. LJixJ  1  1  A  X I  4  tl  t  < II  djbldL jVI  d <  1  Te_t_u 

LjjIuJ  ))J  ((  ["ij^xa l-i_u )))  (J_u  1  Jt_i^  *LJj  3  Jjl jJI  4_«_u  Jl3_I, I  ^_y2> J)  ill  dj Lfc-U-U 

s''  ~ 

4_t-4-<-u-T(J  I  4?Jl_&j  4LUj_<_u  4.3-1^  ♦  («  Li  Lq-A  Ijj  Ij^Tu-3  » j  «  1  all-u 

4-jj.  /^>U  JljL*_U  JJvL_u_«  l-J^iL  4jI  J  C_j_Lu_4ilIj)  4_<_u  JlI^LI  4-lL^  Vl  4_UJj£Loj_U_uJ  I 

.(«^Jj_>iJI  j^iiLiio))  ^-<-ul_a 

^_i£L>J!  ^_<-ul_J  L^_L-3  _L>-  Ij  (^-4-t-aJ  4<<^_ul^J^4_u  l_flJj_Lu))  4 _*_U_u  dJLafe 

djULduVI  j-<-uJ I  .  j)M_dl  ^J-l3  500^  800  4_3JI  ^ jJI 

dj V  j  lo "  <  1 1 dj LrJrJL L>  3  ^nJI  dj Lla^-lX I  ^  4 lo  j < <■  ill  4_u_u  jlI^JI 

dJ I Jl-C. L«-u_4  ^Jl3j  LcjI  4 4_<_u 4 j ^  < a  4_>JL*_4  ^Jl3j  V  .  j^ljjJlj 

.  Jl*_j  L^_d  ilul  (j ^-aj Ll4.^> Lj^J I  1  ^  jlr.  4jI  LS  .  4jLj  jJJ 

^ui_3JI  d-Jilll  ij^-  djLfcjjil  4^>Uil  4_lA^_jJ,I 

Jl_L^JI  4£i$j-X-g  (dul^  llLj^  ^^yJI  l  to  1_jJL>-  L-.<_cu-u  ^ajlj  4jjljJ! 

djLuMj  ^1^3 J_4_ul_3J J_i_u  ^£l  dj  .  ^-4-liIj  ^LLaJ  4-4-J  Jl3JI 

(13,  12, 5)j  (5  ,4,3)  ^Jilxs  ^uLUl  olrJJ  (Jl 

L^lA  44>Jufc  03^  61  (>i  4(37 , 35  ,  1 2)  j  (17,  1 5 , 8)  j  (25,24,7)j 

^_j|_Ld  ^yJA  djJJ-Ls  jJz  4_J_<_uJ Jl_(_A  4_JJ Lj-lId Ljj  (_3jL»_4  (jLai  dlili 

d^-iL^J  4  (j\  j-Lu^aJI  j  jj\ JJ.  jJ  Ld^j  I  Ju9 
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.  LajJ  1  edJ ii  Jii^J  1  £-4  4jj L>o  4-1x3  ^jyJl^.  1  £*  j±a~ 


(j^^-LJ^a  (Jjj J Jl-L^J I  (j l_t-<-3 Lj^_I I  ^a_j_j U j_jJ I  ^.Llj 

4_^Jl_j  L^-j1  <  n  ^  Vj  I  Jul  ^  n  V  jIjlC.VI  j>i«i  <j  I  t4_u_uLx9>ULj 

^jl  (jjJu2x*j  1 V  VI  4  rtlo  <U  *LxaJ1  jl  JlC.VI  t"<  Sl4  I  .  4_cIj 

(jj)  i  4  **■  J  V  (^^l  ‘(J-t'J^-^l  L-sl  .  4^e_pr  <-o  1 1  jIJlC.VI  yA  ^Jl_*JI  J^L*.  4JJ1 
. j_c.jJI  Ijt^J  > _ <-i_<-u  ^^jjJ  ^>>^J  <?j_a 

t  l^-JLall  <^l_C.  4^>- J_J  l  Cj  1— 1-<-^2>  Ljj-I  I  ^  ^  I  ^  l_<.u.a  ^jujjJll^Jl  A  Ls-IaJ  I  C-tTt^ 

I ji_dl_ju  tc-jV-L^-ll  ^-Lse-iaTi]  4_jI  Jl>-j  4JLuaJ>»  CjLU^  I j-c Jiitlu-ulj 
^yx^yA  I j-4 JustTu-ulj  t jj) II  ^jjaj  l^_i^  3j_u£LII  jl  JlC.VI  ^a  3j>j)  4jLc.  jJI 

.  4-lL<-uTlU  CjIj  <^~>Lj^JI 

jl  c_cC.jJI  cillii  (jX.  4  a  h  ->J.  I  j  _}IJlC.VLj  4_u3IjJlII  4 1  <^>ll  cJJt  C^jl-lLs  jJs j 

yJi  AJ->-  jl  Jl^VI  (j  I  (JA—LJ  Lj J_i]  I  JJJt-Ju^)  ^^3-Vl  <— J J-t-tToJl  (_£jJ  4jL^_1I  illij 

.  4-4-J  Ju3  J  J)  jJ_4  4jJl1^JI  CjLuJoLjjJ  I  (yuJ^LA  J-LJJ 


«taibfc»4riL*bj 

<J  Lg-Ju  ^^3  4xj  Ju>J  I  La  Lj)  Ija j-a-l!  Lj  Lj  (jr-^  Jii  I  La  L*.  jSyA  jJ  £)  L^ 

.  .jVLj_LI  J-j-9  JjVI  (jj-dJI  J-*J  La  (jjjJa  SJlC.  Cjj.  a"  i  <<l  4_<_uj  J_a  (  Jla^JI  ijij-u* 
t  jV _ i _ 1» I  Jx3  -i L<_uJ I  jiil  «  UjjL^II  »  4_a_jLl3 

.  jJI  ^VjJjuJI  i^yA  Cj LuJo LjjJ I  CajI£j  i  Lu LuJa Ljj 

.cjI_jL_otkJI  1^)  i  Lc. ^XJ  Ixul^-  £-A  4_<_u  Jxi.1  J)  < <  1 1  _i  JX.  (J^LjU 

♦  Cj i— ux> LjjJ I  U3^  (j^  ily^j 

c_3 j^-*_l  I  j_o^LI  I  ^  I  ^3  Lluo  hj-J  I  (-i-l-l  j  t «  Ij  1-4-j  Ijj  I »  (j  I  till  j£  (JxTl-^Js  I 

.  4_<_uj  jJs  I  0 _L^J  1  A  ls~i  <  A  i  4_L LJJ  t jJ  1  Jju  *  U.  jli  I 

4_X^5C_XD  ‘  I— i lS^  ‘-LjLu 3^1  ^lc.  ^J)  lji_u_<_ul  il^y3JS$\  (jl 

i^yjA  Jlj_4J  4_jjl j-IL^  4_jlx>.  jJ_<_uV-<-u  C.<-<- uJ  4jj Lcoxa  4_»_u_u  <jy.II  4  <  <i  ^ 

a. aujj  1_ <_t-u  2  4  ^  <  <i  1 1  ^J-uu  L4J ISLt-o  ^ _ax.  4  4 _ ^  -  <3j“^ ^ 

.  Q^jJLc  (j^xLo  jjjxLa  q^juua  I  0 , 000  4_uj  ^  JlC.  (j  jl  <5^_c 

LpJI  ^  j  <^>  I jll  ^JlC.  (^*  c3  1^1  *1  ft"'  ‘  "  i^\  1 4 lxu-u  1^ 

.  3j.  the.  <  L^jjj  j  4_<_uj  jull  cxl^  Lc  jJx.  <  LuL>.  cjLu-4>Ljj  L^j  c.<-^Tufcl 


6-aoI jaJI  oJLrdl 


•  £_>jV  I  <_jL_oaJI  Cj  i.J.l  A.c.  :  Ua^jjlj 
.  jJjL-ai  3j_xrt_c  .~'l  ■  1— "  :  \j\jt  L^Ll£ 

.  d  , v ; ^S-lj 

. 4_ui 

:  (4_lj^->JJ  jl  jic.Vl  jl)  :  di! jLj  .  CjLsLj 
.dbuj-U  : 

:  l£jLs  .  l£jLs 
.GUHI  :  Lite 
. (3^-2 Ijlll J  (JjjLuJI  :  LJl^ 

4jLlis  4_j^Lj  jljidVl  (j!  (jy. id  jljidVl  (j7^  LljL>-  4^j-LaJ 

(>\_LjVI  ^j_a  SjjJljlJI  jIjl^-VI  1Jl_lj  .  4_ul_^j  Vj  SJijJlC.  ((SjjJlC.))  JlJlII 

^ lc.  1  JJulI!  1  Jufc  JJlC.  Cj!  Jo-1 ^j  a  Juiluj 

1  ^  1  al£L>  ^ojVl  4  j  lo  »~i  I  4jjj)j.  i^U  g.1  /^i j  til  (JjjOsJI  ^^JuJ  JJljlII  4jI 

£_jLu  (jl  ‘  Jl*JLj  cUj  LlLoj  La  !  jl^  .  cj! Uj^JLI 

j-j£>I  j_ij_a  J-i^a-Ll  I  4Jo-jJJ  j_>Lu  .  ^jL^j^iJI  ^1  J  i^>  <1  Jo-1j-a 

J jJlC.  j-lc.  _}  Jd.  Jo- jj  Vj  . . .  I  JiSLaj  4_Lolitjl_£  4_juIjJI  4_ujJ,!  i  Jj  Jid  _i  Jid. 
^i_j_5t_j  Lal^  4jL^j^UI  ^1  (J-U3-)  LaJiIdj  .  L^la  Jo- jj  Jj  l  Jo-  Ij 

.  t_£^o-I  oj_a>  Cj lj) lo  *>J1  5jl_cJ 

JjO-J_>  J  1  7Tt  C.  I  J_&  3J>LL*_L!  J-LC-  3j_JO- VI  4_«jLdI,l  0  JlJ&  L-.L.L.LM  (jl 


^lool  4jL*j}U1  4_o- j_U  4jL$jV-I1  ill  1  <  ^  4 . 4jL^j V-ll  £-J^jI  4_<_u_ao- 

oLooVI  (jj-s  jl*JLj  L^jJI  Jja-ojJI  t4_iJl  <..ill  4_)l_^jVLII j  *jo-1j 

♦  Lh^jJ!  ^LjL^jVj  i4o-L_u_t1  4JVju  4jL^jV-II  liJLafej  i  (j^a  UjlJ 

t L>J !  jJI  I  j-><  5j_j_i^JI  jl  jlc.VLi  ^jLZl^VI  ^i) 

j jj  t«  Ij. <i j*4  L^lJV  »  (jj-4-S  ♦  La j-a-d  J j)  <  ^  U  3j_j_a_a  4_*a_uo  j_A  ^ 


^jJl^l  ^  1  lo  < II  jLtTtA»V  i  J^LjJll  (JjVl  ^-11 

a  La-t-u  I  I J j_J  Jlj  (j  I  4_LTt-<-uV  I  Jl>-  I  (j  . «  Lj 3^-j  I »  1— L^J  I  4J  ^  l^>^»  I 


^j_a  LsVL-l^-il  i  100  4_jJlj  ^jJlj  ^JljlII  ^A_j  J  Cx_pe_i  ‘(Jj  ^  ILi  ^IjidVl 

st 

((j^VL^a  1 0  ^ jL_uj  I  jukj  t  jl>.I j  ^jfT)  4_*_jL_uJI  Sj^JI  Lc. ^j-a  1 0  ^jl*JI 

cjL^L^I^Sj^]!  .53^1^1  Ld^j-a  10^1 

Lt-uJ  VLlLa  t3 Jo- lj  ♦  4-J-& jL-a  ^-^1  I^>  a  4_a_sjL-dJ!  4_jJl_L^JI  4-LLajJI 


I  55 


ji JljlJI  (^jLluj  3  LAj  j  J.i »j  t4  <  <  .I  75 , 600 , 000 , 000 , 000 

.  Lbj^j  28  Lc. 8 , 400 , 00 

^i/Lc.  ^JJ!  «(La5^jVLa)  1_j^>J !  ^3 1— LjjJ I  j  314 

<  _ <  < <i  n  (^jJ!  ^jL_uj>iJI  a* r<  1 1  i _ t  j^UXI  ciiiiitil  I 

I  tj^ulu Ij  .  3jlc.I^  c-JtJ.1  i^y-^L. gj  (jl  (J  is~\  3j)  JlSUaL  ^^yJI  4_l^  (J  /^i  3 1 1 

Jo^UL*_4  cJlU  I  J-&  ^  Io  »j  ♦  (IjjJa^  Mir.  4j^Uj  (JK  I  <)Lj  (J_l3  C*3  i a7^1 

<  a  1  <(i">»  ^y-<-u i— l-u I  di  1*< J>  1  I J_&  U£  .  (cl  +  b)n  ^_}J_>iJl  cIjU  ill a  a 

.(183  4 jzr  3  isi  11  ^_La_il)  CjVUTcv^M 


$*u? 

jJ^jI)  clLI j£  4_4-jJl3J!  £j\  is~i\\  dj^jh  3jjl>JJ  j-±£-  4JjL*XI  doL^ 
^Jl^J  Lu-cs Lj^-L!  4  <  j  3"  < u a  4_<_uljJ  £_l3dj-o  ((j_u_aL>JI  (J-uaoJl 

j  1  It  V  3  C^j!  4 JlC.  L$J  <_Jj  uU  34  4JjL*_I,I 

JlJ_4  j> j_L^J  1  (j j— lj  Lj lu2  LjjJ  I  JJlUjI  .  i^^y>- !  c^i  ^hf-^49 

jj  qLu-^IjjJI  ^Jjt.4  0  U  r.  I  j  <JjL_m  (JiLo  Cy^j 

yc  3jju>JJ  j-y-  cj^jUXI  <J_>J  4_3jj_Ls  (550  -  475)  LjL^jLjjI  4_jXL*JI  3j.  g  <~n  1 1 

^  J>  __  s 

^Jl  4_3j^_LxII  ojdt  ^-Lciuj  .  ((jp^L-ui!)  l^u^SLII  4_3j^_Laj  Lijju  4^j jJI 

1 1  3*a-  <  <ijjl  1  < ’*■  lo j  (jl  3j-3j  l_»_4  1  \j.  iJaJ  i^IjL^  ^jjJJuu  J-^-jlj  LoJlIc.  tlLI 

♦  4-lL^dVI  4Jjl_*J,l  (Jjv  (jr^-  (J  ^  4_ulj  ^LLaj>JI  ^  /^ij 
^_LC.  J^iJ  ^JjI-4-4  .IjL^jLjj!  4_i_uljJ  <—J J-cu-Ul  (^y-SL^IjJ!  (jl 

« <i  1 1  (Jj  LJL I  Jp>  L<-u-J  I  4_3j^L>  ^511 ^  *  4  j  m  1 1  4J  UJ I  ^  lo  » 1 1  I 

3jJu>J,!  j-lC.  4J^IjlXI  ♦  JoJ  j  jjl  Ijj  LaJ  4  J  m  ts~>  1 1  4_3jj_LaJI 

yc,  4_i]lltILc  ^yic.  4"  ^ « (i 4  i^y-u  l-£>j-xs  V  LaJiic.  ^JlC.  (yA 

dM  4 -T(-4-<-g^  (_;y^lj  JlC.  Lul  ^Lj_«  jIJlC.1 

(j4_IL3^L»JI  ^uLa  •  60  4 ^ < <i3ll  jJ-l^j  4_i5LIj  i  1 0  j_&  1 37 

4j>.jjJI  iyA  4JjL»_<j  (JSLtTu 
I37x  +  10  =  60y 

lSjjxS  fd  i  !'  (jric.  j_j_i5LII  ^ « M 3j  .  60  ,  137  (j4_^_<_ul_3JLj  (^>-L_uJI  I -Lu 

t^yJLlII  (Jj  Jl>JI  ^^y^  ^  / -V.j  U5-  3  Jo  j_lI  1  ^^ylc.  4oJllILc  4  <  n4  Jlil  J  Ur. 
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6>ojoI jsl II  oJLrdl 


2  * 

Jj-XJrl  0*^1 

JSCiJ 

60)  137 

120 

*2 

2 

2 

2. 

297. 

17 

(tM 

*3 

3 

3. 

130. 

130. 

*1 

1. 

37. 

37. 

3  * 

*1. 

19. 

19. 

17)60 

18. 

18. 

51 

1. 

9 

(y^) 

1  * 

9)17 

9 

8 

(</o 

1  * 

8)9 

8 

X-130 

1 

(o^> 

Y-297 

(j-Jj  J-*J!  j jl  a  jjl 

.  4  a  <  (i  7i  1 1  1  l— I  (^y. ic.  I  ,  I  ,  3 , 2  - 1 

(j-A  1— Lvj-Laj  I  (^y-SL-dlj  dLu^-ua  Ijl  O-pe-i  oL> jls^\  _}JlC.  18  -2 

4  a  i  «i  a  H  J-l2j  ^JlC.  ^lC.  J  jlg^c j  (4-lL^oVI  4jjl_*_IJ  ^j.4  4  x^alifclt  <  <iU)  10  ^jLlII 

• L)$^i  o'  s-^  J-+=^  O^  l4  -8  crlc- 

1x18-10  =  8 

:  jl JlcVI  ffjui  -3 

18x1  +  1  =  19 
19  x  I  +  18  =  37 
37  x  3  +  19  =  130 
130  x  2  +  37  =  297 

.  (ojLa^Lc)  Oj- jjt_ua  ^^J5e_u  i"<«  n  1 

^Jl  .y  —  297  ix  =  130  Jl^-I 

X  J  SjiJjo.  X  yc  60  CjLid_Oa_4  jl)  <13  Luo  L)  I 
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±±ai\ 


:y  J  SJljJlJw  ^_l3  i ^ sc.  1 1  137  CjLic.Lja_a  (^jJa  jl)  4_sLua!j 

.60  a_£>l_UoL.  jJI  ...X  =  10,70.  130,  190,250 
.  137  4iiL^L.  £jLuj  ...,y  =  23  .  160,297.434,571 

(j_<3  4H_L«  j-±£-  -SJlC.  (_tLc.  (J_u£Ufc_i  * )j  1 <  n^M  I  Jui  ull  o  1 ,  ,m  3 

*j^T  (J^-4  (<ua23  (j-4  il^Lj^SLII  a  .1  «r  4juLL«  t 

.3_sju>JU  Lki  4JjUII  l_ujJ 

19  X  +  5  =  12  y 

19  x  +  -  12  y 


1  * 
12^9~ 

12 

7  (yM) 

1  * 

7yl2 

7 

5  C/O 
1  * 

V 

5 

2  (^) 
2  * 

2)5 

4 

1  (^) 


*1 

1 

1 

1. 

59, 

*1 

1 

1. 

37. 

37, 

*1 

1. 

22. 

22. 

*2. 

15. 

15. 

7. 

7. 

1. 


X-37 

Y-59 


'•t_;rLj  L«^  t_Tjt  JjJusJ!  IjL^J  JjxJlil  t_r3  jjjJlJjJI  jjl  is~i  a  jjl 

.  3  ^  ,  ,.  ^11  ^jl ^>.  2.1  .1  ,1-1 

4_L a  LLjvjJaj  I  ^LJLi  oLuj-Us  13!  C^irej  oLj^lii.!  .SJlC.  7  -2 

i2  (_;rLc.  Ijjlc.  Jlj >0  (sLlL-^VI  4ij,UI!  ^j-4  ,.,114  5  ^jLJI 

.1  x  7  -  5  =  2  j—ti-Vl  (_:T^Lij!  (j_?5Lj  (_gi 

.  * 
JiIJlC.^/1  cju]I  -3 
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^■XsJLi  ^j'iqII  6*loIjaJI  ftJLmJI 


7x2+1 
15x1+7 
22  x  I  +  15 


15 

22 

37 


37  x  I  +  22  =  59 

(CjLa^Lc)  ulaULLl 
: 4_jLuaVl  SJjiUI!  tiUjJ 

.  12  4_aL^Li  .X  =  I  ,13.15  ,47  .49 

.  19  43sL^L.  iY  =  2  .21  .40  .59  .78 

.  jljLcVl  j ;  it  J^_uaX.  <JjGj  1  Jl>-  Sj^lalLa  (L^Ljj5L11) 

r  r  , ", n v  4_LjL<_o  4_3_q_*_4  oUuljju  tiJLIj^  LjL^jLjjI 

o juSs  (j!  <_dj.}i  U£)  3.1416  Ly^-23  ijjuij  i  20  000  ^  LgJ 

4jL^1jJ1  ^_yu  I  4_4_uLJ  d  1 1  urc-C  4_$_l9  dJLI3  £-A  tL$jl  .  4_UJJ-3j  <U-l2jl 

(cJbJ  UoL^i  .(3  .  1 428 ^  3  .  1408  L^I  -^-  3  1? 

{jr£i  jLjj^LI  ^j_o j_c_tlLu  ^JlJI  *_j ^x?eJJ  Vj JlJV  4  »  ^ CjLcLiil 

v L^-4-uJI  (j I  3jl*_j  (J_l3  J^Ij  t4_^JLaJl  cj Lj L_uj>J I 

Jl_L^I^-JI  (jlj3  3jLlJUJ  .  l_Aj^5C_<3  e^-L-u-u 

.  £  Lo-^J  I  CllJ j  eii^stlLi 


(665  -  S98)fa^UI>^ 

<jl  .  l_jjl_j_3  1— i£LJ-b  ^(LjJLv  q Ll^L)  jJll.J\  13j^£  Lol^^j 

4lu _u  cJULij!  c_>L£)  LbLk  -Lu_li  Ijj) 3  <  (i  Lal^j  3jjg  <UI  4Ji_^c.l 

4JI  ^  r.  I  ju>o  .665  ^Lc.  <— 3JJJ.I  4I55L2*-  (o  1— L-uo  IjjJ  I  j)  /^i°> 

4_l3_>J  I  0j_&  4j  Cj  Luba  L  j-L1  a"  1  Ij  Jlj_3jl1U  ljlua_4  L_bj_c. 

U_>  j  4_JL_uJI  jljLC^U  4  j ?r  ^  <1.1  4j>JLjlX!  Lb Lai ^  Jc9 

j.  3  (_jj_<-biJ  j  4_lI  L_uJ  I  j  4_ij>. jJ,  I  J I  JlC.  1  L_jj_<-bJ  4  jJ  I  JlC.  I  I  till  5 
^j^La  4jV  iL>  7>°\  4 43 1 5  lXs^j  JsJlC.  4jI  ^Ll  ^-3_uaJI  (J-j-3  .  4_tic.  4  4  mi  3llj 

4_tA_tJ^3]l  4J^L*_^1I  LaLc.  i-LU  .  JJljlII  4_tiL>JI  4JjJi,l  ^il  3jLio^LI 

X  -4  =  0  4-J Jil-*-<ailb)  LJL  La_AJL>>I 


I  59 


.(X  =  -2  j  X  =  2  Ml* 

i_jj_*JI  4_Laj  Ju3  4-ut-Ljuil  4J_iLuaii  ^jjj  Ju*.  jl  Jja^j  t-illj.il  jl 

O j-^-Jj-*-J  ^  O L5tH  ^  4  ^  ^  ♦  iS  ^-‘-6-^  ^  j-L^eJi  ^ufcj-jj-Lsj j  Lau*. ju 

i-iLiji^  LUj j^LcIj-^j  ^1 or. I  . 4_u_u  cJsJLj  Lj j^LcIj^j  Cj j_a  Juu  t-dij  t— aLuu5i 
.3jJu>J,l  j-lC.  4j>.jjJI  (j_a)  4  jlo  ->JI  4JjLjl^JU  ^LlII  (Jj>J1 

ax  +  by  =  c 

u  U  »~j  .  jyL*.  l£I  qj  P  6*  y  =  q  -  ma,  x  =  p  +  mb  JSLjJI  L:rl^ 

.  yj  x  J  ^_uU!  £jj*  4^.j_^5c_4  (jJ!  ...m3,  m2,  ml  ^?)  m  J  4 a \~ 
:3jJl>2U  j-lc.  aij>Uil  LbjfiLalj-^j  ^y^yc. 


x2  =  I 


Py 


(.Pell  «(_J_U)>  4J-iLu3  1  Juu  Lc-l£  4JjL*_LI  o Jufc  jJjl  (jr^-0) 

. 3 JJu>Jsl  j_i£.  CjVjLuLLI  ^jua  _i JlC  g.  1  Li  f .  ^  4_ajj_Ls  Luj^LjIj^j  ^2-U 

j_L_il)  ^  <i  L  jL^ju J  JuVjl_*_4  ^j_c  Ljj_Ajj>.  <-_4Jlocj  V  4allu3l  j_u£LI I  £)l 

L^j-ILuua  Ij  J  /a  1  a  ^  11  af.V  jl  ^jJail  Cr^i  ljukj  .  (^jjj jL_uJI  (J_uaaJ! 


(JJj-C.^U  jj!  j-LuU  (JuJ J  ciJLuii  j_uuJj  .  (j\_jijLJl  J_l_>.  jjSL  jl 

.  4j  JlI^JI  Cj  Luis  LjJ  I 


(1185-11  I4)rjl£iltti 

9-^yuj  4_lC.  uiijuu  ^  ♦  jj-LuLa  4u^j  I  Jl-U  LkjL?e_u  ^y_3  IjlSL-uL^j  jJj 

.  I  I  50  ^Lc.  4_u^  (__£  jJI  (uj  Luis  LjJ  I  3j_& ju>>)  ^->Lsju-uj  liiLfcJulu  4_iLtf*  ^ ju_u 

:  $.  I juv  I  4uuj  1  t_j  LSLI I  £_2j 

.4 )L<-u_>iJ I  ^yja  (4-Ll4_>JI)  ^yTufe L^^Ll]  - 

.(j-u>J!)  LjjL^Ljtjj  - 

>> 

.  (4jj  L^-uiJ  I  5 j£LII  LLfcjVj^  - 

.(c^IjSJ!  J£)  liLKL*! jk- 

j> 

^  Lai,  I  CUst-u  j^iLua  4u  I  .  ^jij  l-j-loju  Ijuulu  L^^lui  u-u^ 

.  L^Lj-5-  4_a_jj_Ls  4_j_£j  .4_<_ujLi^JI  ^jiaju  c_jL_uu>JI  ^^y^ 

SJujuJI  4-u-gj  LajjJ  1  4lu_)!  t_^ju^a_ji  <  1 1  I  Jufc  l—u^"  IjISLluL^j  jl  ^jIsjIuijj 

. j  c_j I  juv.  t_j jLjj Lj  l_u5j  Lb ^LjJ  1  ^ 4  <  nl  <_jL5LII  .4_^L>JI  ^j-c. 


MO 


6>ojoI jail  oJbaJI 


:  4_L>a  4_jjv  j j_4_j  4J  L*_u_4  l^Jiil 

3j_pLjJI  CjLaj^j  (yA  jLL>  4_ua_<_u I  jLLa-aVI  A  La  Jiic.  ^^ylujL 

*jL4jjL_u  L_uLLa  I  Juju  t  L&JJulI  ijrJL;u^lII  j  Jlj>JI  (JLual  3j.  <~if.  (^jL_uj  JJlC. 

ji  2 

3j-J_5C_lII  {jr£i  itjrJLu3jL  Vl  <  <1  4jLc  I  -LUU  L&JJlC.  e_<_&3j 

cjL*jtc_l1]  ^KH  j)Jl*JI  L3-4  oljLil  JjLuj  4j^Lj 

S  3j_pe_iJ  I  ^4 

.(144  ( _ 


4_jJI_j_>.  ^  ^  4  .  (j-t_4  Jufc  JjL-JH  ^uJujj  ^4  4_3jj_LaJ  I  ^3_>i_j 

4  a^ll  JjLi^J!  4_aLl1jI  1 _ (jl  < _ JLLaJ!  ^Luj!  ^lc.  <■  lo 4 L>o  ^  ^  4 

4  j  »  4  Ij  L<_u_a  Jj  1  1  4-Luo  Cj!j  4-u  LuJa  Lj  c  4J  Lcui.  1  ^y-4 

tjric.  S^SLJLl  jJjvI^J.1  J-La  c_J1_LJI  c_}j  Juj  .  (LaLiJ  4_j_&Jlj  0Jl&  C-ul^  jJj  ^IL^) 
£C_<_uj-J  ^^y-jL-uj]  <_JjJL_ul  4_jl  .  (JI  JlLjVI  JljCl.UJ  4  4_t_i_u  l_L«o  CjI  jlo  ♦  A  c-jlitlul 
.  4^t_<J^j  ^  JlC.  ^j_a  jl  4jLjJuL4  £jjA  jJ?s-LJdJ  I  (jjJ  CjLaLaTt-Al  c-JLLaJI  ^4 

t^JJsl  4_4^jvj_j  l_£jLui_a  Lj-L-nl  Lu_)Li>Lt_a  ljIj^  (yA  ^y>.]  4_JLcu_a  Luj5 

*  / 

Jilj-41  JJlC.  £_^_a  jL_uJ  3jj_3JI  ^j_a  4.C. j_aj?e_a  ^j_a  J^jj-4  4jI_C  (JSJ  Ji  l-iaL 
J lld  .  3jjL^s_a  4ii3A  <jric.  4  I  2  LfcJ  JlC.^  1 4  j  3  1 1 1  Lai  t 4x. 

SSjsjJLI!  jJlc.  j_a  ^  .  4_iL*J1  3jj_3JI  3jjL>JLI  y  \  11  (j^£-  3jj_3JI  l-xaJ 

(<J 3 }'^  a  l)^  La-&V-^j  43  jl  16  t_jljj>J!) 
j-l£.  La_AJo-I  i^jlj JlJ>.  L^J  4J jL*_«  4jI  j  4_jLSLII  (yA  4ILIIj  4J L<_u_a 

:Jj-U3-A 

(j. u-^jL  ^ J  J^c.  i(^_j^_4  .  J/a_3j^_4  ^J!  4^. j_<a_?e-o  Cjj.  Io  /"i  il 

uil  t4jl_*JI  (jr4  c  h  ^  <_.<-&  J  44jVL  Lu^_4L  H  JJulII 

Lai  X  —  50)  ^y-lSLH  JJljlJI  L^4  .  i. lo  34  J^4  ^j_<a  ^j^SLU  ^jLlII 

.  ((J j)  t  3  ^a  ^-tC  tX  —  5  (J^>JI 


4_j_i_jji^LJ I  4Jjmi  4jI  j  l_jL5LII  ^4  Ij lSL<_uL^j 

X3  -  6X  =  1 2X  +  35 
t ^JLJI  ^ ic.  L^uL5L 

X3  -  6X2  +  1 2X  -  8  =  27 
(X  -  2) 3  =  33 
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±±ai\ 


'•Op5 

X  -  2  =  3 
X  =  5 


l£*yfeif(gLAai)(f 

^-Lc.  ^j_a  JJljlII  I  ^ jj 33  {J^  4-u-a-UjJ  1  Ltl^Ltfu-a  Lcu_u 

^  <  nVI  1j_A  jj_La_j  4_«_u1jJl_}  c_j^_*J1  a Lal*J  ^-a3.<.u.a  ^  JljJLoj  ^La3-Al 

o I j L-£2j>J I  (j Ij  i 'Mu jJ I  l£Lj_a I ^_jj Lb  4_j_4 i  4j>.j l  jii$J I  ^cjj luJ  (jl . 4btjj  Ibj 
4_jJl_L^J!  3jLb^JI  Luj_3j  c.JlL  jus  LjLU J  l£Lu j V Ij  L£L}LI  4-a->juLl1 

4JL>.jJLI  ^1  1— lj^  33  LjUI  cLL-^j  .  4_p*jjJ1  ^a-billj  3_>UI j  a Ijill  cit-p- 

al-^>*  £j-a  LaLa-i  j_Lb1jJl  q-A  q. xi j  1)  JJljlJ!  1  ^1  aC.  jjy^  L^jIj 
3jl  jl  (j^_tijl_jJl  Jl  j_A  (J_A  t  JaLcolII  I  Jl^J  ^LuaVl 

jJ»1  LaLa3  clj^SLo*!  Ju3  4_j_5t_u_al  I  4_jLj  jJl  C-uL^  LI  4_jI  _Lxj  .  (^y>.  I 
cj Lt-ab Ljj-J ij  4  3  « (i  1  3  11  (jL^  to  <  ojJI  ^yb  hjjjl  ‘-b  L*_a  L>J  1  j 

(j L£  1  ^J-*J  1  q I  1  Jubj  .  ciJ  1_La  1  *  aj^  a  1  ^ j-3j  LLu-oT^  1  4_u Lj j-jJ I 

4 Lb  j  ‘  ^ I  La  I  .  ^yj  Lj j_a!  lj  (Jy  LajjJ  I  ^LLjlI  1  4_<_u  I  j  JlJ  (jjjjJa  3  Jl*J  I  Ji_a3_a 
i 4_u^_*Jl  ^Jj  4_a^>>^m  L-tTtSLll  jl  4_UJ_*J1  4JlU1  4^j_*_a  CjJlC.L_u  Jl3^  t a Laa-t^-l  1 
jl  33f.Vl  ^)_aj  j  &  4?  3  1 1  yc  ^alifcltU  jjjJsVl  ^j_a  ^  3  to  t^i  a  I  JJlC. 

. (j'^-aJ-alLa  lj->L^  iy2>jZJn  cilxljl  4_j  ^u-ajl  ^^jtJl  j-j-a^JL 

^ ]ri c.  V 1  <  (i  311  ^u^jj_aVl  (jl_u_uVl  i_lLLi>l  4  Luj-3j  4jlli  c_j jJ_<_uVl  ^LuL>j 

l_a^  4  LjUI  j  L£LiV!j  aiLuj^Ll  4_lIL»J1  3jL<J2_>J1  (J-3ju  lj)  3  1j  lj  c_«_»_xaJl  ^j_a 

a^Wll  3jLt^>Jl  4_<J La-cuJ  1  ISLj-al  Ijjjx.  jJ  1  ill  ^y  t^\ 4 

^_jL<_uJ  1  Uaj  (j LLajj-jJ  1  J-*-2  ciJJjiSj  <^11 

^.^1  <^i  ll  ^y  1  r.  1  j-lLsljj  4_j  JlI^JI  3j-j^>J1  4-hIu  1  _^-3_>J I  La  jJLc.  y  the. 

^-jjj-Lslj-j-a^l  l-<-L<-u  Lfe y  3  ]r> j-aj  4_^  j_LoJ1  JlI^JI  4^_tu  C-LLua  1  j  Jl3J  .  4j>-  LlXl 
^La-3-Al  I  4_^_<aJl  ^  '  ^LLaJijl  (jjJ  4_i^L>J1  L^jujLtfu_a  4jJl1^J1 

ji  t4_j Jl_l$J1  CjLjLj jJl  JjUsj>  Ls7^  Jij-t^Jl  cjjjiLiLl  Cj1jL>o1  (Jy^  alj-<-o 
jl^J.1  ^a-^lj-3  4_<_uljJj  3  -v  !^£i  (J,\  IjJjulJ  ♦  4 j  4_3^_*_a  (^1 

^olj>J1  ^l_al  tiJl—Ljjl  ^a_A^l_<_u  tlj^ijlj  .4jJl1^J1  Cjl_»_aL>Jl  ^^y^  4j^£L3J1 
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.^g'lQll  6*ojoI jail  oJLmJI 


C-ufcjJll  J)j I ^ 1 1  c_<-l<-uJ  4j CjLjLj  jJI  (jj-uall 

jL  ^_l-L<-llTlJ I  ^  ~ c. VI  1  j)  t4_u3jJI  L^jju_a^I 

jl  ijrL^m  4j JlI^JI  4^12111  1  ^  a  1 ^Ti^tTo  » Lulu  1  i_di_LA 
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jJ I  ^  U,  I  O^J ^  I  fcjn  i  n  j.  L>  mi  ) 1 
Jl£jl  0  JlA  Cx^_5cjI  .  3ju  Ji £.  4_u J^>j !  (Jlt£  t3_pe_<_uJI 

JiLji-J  i ^J_j l—i _u  ^  <  <i  ^  1  c  ^LL^j  L^j  l£ j  4 3 Jlc.  LlLo 

^l£.J  (>_UaJI  till 3  JlJU  Cj^lo  .  .  . 

S^SLjJU  4jjL_ujVI  CjLuI^JI  t4_uJ^>jVl  0Jl Ai 

^-J  .  Cj  LjL-^-Tl-^lX  1  ^j_a  ^-J-I ill  £-J  J-3 1  I  J_pi 

^j_a  4^t_uj  <LuLoli^  I  Cj  L*_al_>Jt  1 

4-Lvj_a  (jJJ  4jLls  Jl_uL^  L^_(JaJU  t  Cj  Ij-JljJ  ! 

4_u  jJ.  I  4?  JuA  i4_uJu3  L^jL) 

^SLscHj  i  3  4_a-<-uL>»  Cj  ILoT^  1  <Luu.<J>-  ^ic. 

c.  3j^j  *  (J_a-^L>J,  1  jj  JuJ  1  £jja  c  4 j  Lei  1 

4(jl  <.^i  >J1  ^  L-tKJl$  4(J_a-*JI  CiUI ^_a>- 

Cj  \ _ <a  UkJ  I  j  Jl_j  Jl_ >iJ  I  c_<_j  JlI  c  3  4  L^-La  Jl-l11  « <i  ij 

^  Jl3c1_<_4jJ  C  4  4j5tL_u^lj  4-C.l  < 

aJ-th  C^e_<lol  S  4 1  j  3~<  II  CjV j_a->J I  LiL^tlJ  t-j^jjJl 

L»j)jjf  t^y. 3  ^1 ^£.Vl  i—sVT CuSjJluuiI  4Cj1^1  ,<5u^y I 

^j_a  La l_A  laj-»»  ^-Jl  ^—i o-  ^.Lc.  y  ^  Io"  1  1_A^_lC^ 

Cj\_>o  4 4  <  r.  a LLLI^uVI  V  4 4_j_a ^_jJ  1  3L_>«J! 

Cj  Lt-a-l^J.  I  C_ou  L  l_a£^  4  ^ jlc.  j  (j i_iU  3  a  La  I 
JjjJI  CxCjloJj  4  l^jl  3  <  n\ 4 j  L^jLL^  j-uaj  4_aL_4aVI 


SoLpJI  ^jLa  L 


^SLujl^cLi 


1^15 


AAaJI 


.  4_JjjJ1  4_j_c I 


CjLj!  JlJ  Juua  4_jj5t_u_oI I  CjLjjljJI j  (jj  ^  1 1  IJlJJ 

ciJl  JljI  1£Ljj-cI  .  JoJu>JI  ^JL*J!  4_U  J-Ij  0-LA  ((  Llj_4))  y  i"aC. 

(jl  .  LUIj  l_d_LjjVlj  LSLjVl  3jl  4.0  ~V-  (J-J-4  4_4->Jl3JI  Cj  I J  i_L£2_>J  \  {yjQ  JU-L*JI 
C<  is~>y-£-  ULUj  £y£.  LK  Lilliis-o  0J1-A 

3jl_j-h_>JI  j_A  4  Lo  L^-i  i^j.  1*1*1  JulSj  ^sTuj  i^y-^  iC_jllt£LI!  I  -LA 

•y  ^  £  •y  -7  t  __ 

<-_sVT  J_lC.  jjlol  ^  jJI  tli-Lujl  _  Liill_x_u^_J_4  .  ciLUjJ  .  LjLs  .  t-iLljl  t4_4_5 Jl^JI 

3jL<J2J>iJI  4? -LA  Jl^UjU  (jl  (jj-i  4jl  j  (_^C-  1  JuC(JL>a  (j-\-LcuJl 

1  4^1  U  *J  tjoinj  L^-La  C-c_)L^  1  ^  ‘X  tj  3jL-b_>. 

^  \  C.  Ij  4  t  L^j L<-u-<-u  1  (J7^  Lalx-5  J>Ju*JI  (jj_oL3JI  4^LajJJ 

£.V J_A  ^  4.0  4  .  C_4Jj»ita]  I J  (  A  H  IjjjLlJ  .  LLaj-xfuJ  I  l_s!^J5e_jVLl  L^_4_uji_4-J 

y  j C.  Cjjj_Laj  4^  j*\  4?"  1 3  2Ll>JI  ^yjQ  (jr^-  (jl-J-<-uV!) 

4jjL<JI  ^^"<'3- 1  <  <i  Lj  -L>.  Ij  3^^-  (Jjs!  Cr^  t^A-L<-4jl 
L-a  0^3  4 4_4oj-*_c  CjIjL^kJI  4? -LA  4-LtaUJjJ  1  CjL^_4_4i]I 

tLUI  3jl  4.0  O-  L^jl  4  IjJ-L^J  l_Ajit^V  1  3  4-Oj  ^-L<2J  (jl  j_A  4Jjl4 

^Jl  blJlijil  (Call  4j-L<_A  3 j i  4  .o  ->>  4  Lv3j-4-J  L$J  <j I  ^Jl  ^Ja-Ll  1 

^  y  * 1 1  4  l^ttfiMi  (_JTa]l  3jl_4-£2J>Jl  CjljL>ol  ^ Jl  J^oLUl 

cjIjL^>JI  £yu  4_3_u j  4^^Lc.  liU_La  -l3Jl£  4^1  ^  <  <i?j  cjL*_UI 

.  4  3 1"  ->J.  I 


^J_4_U  4^uJl2J!  ^JUJ!  £j-A  I^ya.  J  3  lit  !jj  1  C.  4  JlJ-L>iJ  I  ^JL»JI  L>^3  ^ 

(j ^jj^.jJJ.1  1  ^  <r.  CL^e-Lj  ^n] I  Cjjj-tuJi,!  tlo  3 4  (_^L_ul  ^jJy-ih 

J  4^>L>lI,  I  L^-A  4djLti2_>Jl  C-42J^JtHJ 

a  J-lli  4_jj_£  4  3  j  1 1  Cj  Lj  1  J I  (j  l^_u  j  I  4_Laajv- 1  tiJ  lJ_A  (3^3  ^  ♦  4_lC.  I  jjjJ  I 

4_JJ-L*_«  (-di-LA  ^  .  (_J_4i_*Jl  CjL»!  ^J->-  L^_43Jl3j  !  ^yS-<^  (jy-^^  4-43  Jl3»sJ  I 

3j j-U  » Llu-4-u Li  c_<_i]|j J  jl  4 (4_jj-L*_U  t _ jSo-u-aJ I  jl  (±xJjL>J.I  (J-^5) 

.  ((jJLj_4_4i£Li, I  (jr^  O_>0  l_4-jjt^  Cxl£J  (jy-^^  i-lL-niVl  j^i^l  (jy^C- 

^j-43  Lj-Lc  I j_u  -L£  ^  lo  «  njJI  IS-Jj-cI  J) J-<-A  (jl  4_4oj_A jJI  j_£u  Lj_4 j 

4_ujjj^I  (jJiXI  i?-L^  c  .Cjlj-a  3JlC.  A 

UjJ  4 4-0  1£-4_u  £_4jj>o  j-^Vl  4jI  j-i  ^  L^jI 
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LiloJI 


1 1  ^j4  J^\  CjjIjj  Jj9j  4_j_a  J  CjLa^t-xa 

p  ^  « <i Hit  ^JjlLcoI  .  iJy>- 1 I  SjLjeIlI!  ^JL>.jj  (_)I>Lc.  (j^>- 

^  4_^L>Jl  4  4?  iLl  11  1 J  4 C. il^y£>J%$\  4_C.ljj  (jlSL-uJl  {_yA 

.  c-ulj-UaJ! 

Aj^>-  L-tT^Jl  L$j  I I  i (<LuLUI  4 j^jlr.j^-i^J!)  4j^TtSLa  4_iJ  LUJ  Sjl 
i  Cj  Lj  I j  jLlC^Mj  4_j_a  jJI  ^ujse-uilj  cJULijl  ^<dLc.j 

^  1  r.  4  <JiU5  Uaa  CjLU JJJ  o Jufc  .^Lc.  4a>- j_j 

V 1  4  f.  I  I  j_C.  Ja  I  jJSj  i  (^-$J  1  fllo  I j  L*. ^  l^Le.U  I  Jl_jj?c_4-S  4jj  L^ja  j  L?cj>-  1 

4_4£.^L_<3  jJ-^1  ^j-5Lj  fcJLfl  ^IjLj^  Lai  .  .iLiil!  j  $  i"i  dJIjLa  Cj 1 jJb jj?e_4 j  4_j_l£ 
t  4-Jj-cu-lJ  1  4^_*JJ  ^LLaj  (33^  £-Af  U  4  ^ j>Jt  4_p*j)jJI  C-iL>.LfcJJ 

I  jJ^L^J  4  J)  J  g  )  jJI  J)  Hj  (^^-^LU  I  4_pt_U_4J_43  ^yC  1  I  4,0  Vj 

.^JjlIIj  ^<u j  a~ ! I  o^ajjz  L^_l£  Lc.  $. L^_L<J \ 

4-i£LiiJl  ^_A^L-^jI  ^yC.  Lalj  .  4_u_u  (_dJ I  Ljjjjl  (jr^-  c^-^-LLLa  c_jL_4jj>JI 
.(jLajJI  clllj  4a_U_*JI  Cj LjjTc4-4i-l( I  tjyCi  (J^I 


A^iUHf  QLAJ§ 

4(j^i_jjI_jj  JujJlA  4-L> j-o^s-c  O  LLs j-Liit-a  Cj^Lj  LjjL>a  I5j 

^yi lS>L<-4i-u-ujj-4J  1  c_4_a!jJI  L^-tilj I  ^LU!  c-.<-*-4ia.U  4j^TiSLU  cj^vLje_<_uJ I 

•  oLl^^^La^  1541  ^Lc^Lf  JL^T  ^  (1579  -  1524) 

ij^C.  J  4?  <  j  -iljf  1 1  J)^_u3  c  4?  4?  i  <i  I  Jl*_j  L^-l2  ^_l i^si  La  Jilc.  C-<-AljJI  I  JlA 

4^^jLL  J  ^j-C.  I jJ 3^0  (jj  jj  I  LLU  45 1 J^I  ^yC  4jLjjv  4  J  47  1  ^  t^i  4?  4  4  4^<  Io  L. 

Jl^Tuu j  4<LuLlluV  I  4_iiJL  (3115  4 1  ^  ^  i  5jLjaj>Jl  4j^£^jlj  La 

4Jl1]L  1  <a  ^  jl  ^_Jj_42J  Cj^L?c_<_uJI  4)  Ju^  (_A^"  La  La jJ-»->a 


(»_Jl_iJI  ^^y^  Lj^alc!  L_&Jj  .  Jljlj  L^_l3  iL J  I jJ Q^aLLa  4_aL_<_uVI 

L;rlil  VLa_jal j_c j  ^jlaL^ja  ^y_B  (jJ-oj  4_u_J  ^^y^  4_l£LJ I  4_aLLU  jlaVI  (jA^- 

.JLcjVl  ^ya  jLVI  g-L^-Li  LaJl2jI 

cJilH^ea  ^  4^jrLlDm  ^^y^  vLa-LJI  J_A  Li^  4^aVl  (jL^  (J^  lA^"3 

4-jJL^-tTuJI  LSoj-^I  3jj  4>>^-ll  1 4?  ^  jJLi  ^jl  Loa  y<\ Ioj  LaJilc.  LlILv  ^yC. 

5^L_u^  4_j^Ljj  4_>_LjV|  4_IL_<_uJj  t  h  s  ^ j_<_u  x-sy^ya  La jJ 
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.  (^Lae_>JI  4JL>-j)  4_k_<_uJj 

^  1  c.  j I  Cj  1  j  3  j  1  r.  o^.  j ^  11  jl  4-uuuJ  4_iJJ  j'j  lJu^j  lLILLa  ^ SLj 
dJIjLaj  i^jLu-uVI  ^IL3J!  juu  <~>3ti  ^njl  cillj  » Lllu-u Lj  tc_jL_aj>JI  ^JLc.  jl  t-ilLiJI 
i  L_lJj_3_3  (j-uLjJI  ^-jJLl  <•  ^ « lolitll!!  4_iJ  1  ~u  i  t  4_uLjL1s  I  4_*_UI 

l_$_L«  3  jl  3~i  i  ii VI  {_y&  CjIj_u_u  Jljlj  Jl3_*JI 

.  Cj  Ll3_jJLcj^_l^J  I  j^aj  liJLai 


£-A  L«  jl^_c  (jy  1  c.  LjLU  3jl  1  <  4  ^  ^  (jrlc  ^  Jlc.  L_uj 

.  CjLiLi^JI  4_ujju  ellb  La  4_u_u  I  70  ^J-lS  4jj-4 j-cuJ Ij  4j^  3jLjJ^_>JI 

.  Luj_3j  800  T  4_uLjLo  4 j3jlr. 500  Lo  4_*3j>-j5 

j)  i^i  (11  o jl_a  (jL^  t  Ll£ ju^  ^-jJj  l  < lo'v 

^j-oj  IjJjV  ^L^Tu^l  d(_il^  jIjlcVIj  i_dJLU!j  3" H 
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LiLoJI 


j.Ss.  £i“t  1 1  (jp1j_La  till  jd  (jd_4_j  ‘  (^j^U  LSj  ^j-o  j-dV  I  ^  <  (i  Si  I  C.A5LA  L^j  k 

iVl_Lc  (J^  t  <iT  i  La  Lc. jj  ^ ju4>  Co Ldj  4_jd_uj^M  oLLdLJI  (j^a  4_uLLi,l 

.  4jl  3  J_ji_(JI  (j-4  C.<JL.U  L$jl  Lad 

I  20  (j_*3  judl  4_uu J)  3  <  1, 1  jl_5SJV  VI  (j^3  3  J^Jj_4lj  I  4_uLjLI,I  4_lLidJ1  <_3jJU 

CjVI  3"rv '  jdl^_4j  JljL»_4  4_uL)  I  £_iil  jJJ  &JJt  .  ^  V\  <  n jJI  Ldjjual  (^^3  Ll9 jua 
.  4jjj?ej>.  4jjldjij  Ly-uuj  4_*jj_L$d  4uaLjalj  (jdLa  Ij 


C^>»j  fj  Cjj.  J-3  1 4_Jjldj_3  (jj_dj  (jl  t Cj LtTu-Ll I  0j_&  C-uld 

(jdk-J  l  Ju>- jua  JSLjgj  4 j 3 j  1 C. L  ^_jjIj3JI  C-t-udj  t  Ju>.!j  iL>  <a 3  ^ 

i-LlJj  (_y_3  L<a_i  t4_3JLbt_-a  CjI IjLil  3JlC.  (j_a  4jjd_<«  3Jl3_»_4  (j^dj  (jl 

4(_yJjV!  4J_A jii  jLVI  <aUk  (j^a  jj&Jt  (jlaj  t^y  lo  j  '^ua  <. to  ->••  jl  jLLal 

^l£kJLI  L^jf  <jV!  (>ulj  (jdJj  t4-$JV  jLjVI  ^  (jojjJjJ!  (jl 

C«-«-u-jJ J  (jLaj_!l  cdJ3  (_y_3  «iLjJ>.l  (j_uLV  Cui^  JJ  .uaJt  (jl  (j_4  J^jjjltll  (jl 

. Cj L_3_lLl  I  4jj_>o  La  da LuTu_u  1  LaLfc  LbJu».  Lajkj  Juu  i4^JV 
<Jd  ^_$-La  •  Cj  Lkjk.  I  (J^*d  T  La  Lfc  Lv  Lika  ^J^uu  L>J I  (JjJLelll  I 

jJik-j  jj_ajJI  oJui>  ^j|  (_y_L*_<a->  t4_uLdajJI  (_yJal_u  (jld  j)j-ojJI  (j-<a  ^_u^J!  j) I  1  JlA 

.3jJiae-c  ljl£L^I  1  I  (Jii-4_j  La^  4_uj_t-a  L^j>-  } 


uuliy  AiMin 

(^-sa^-ua-Li!  < _ j  l_j_i_j  j_3_*_1j  4_uLUI  _} I  JlC.  jLl  jl  ^LUI  ^1*U  ^|  (jl 

<Lcl_La_a  ^_jLLi  LuJlI  (_)-ojJ  .  LU.I  jl£L^V  4_kiit_j  Ljjjj  ^HJI  4j^TtSJLl 

(_^j|^_Laj  4-iLuaVl  4JUJJ  t4JL>.  (J^  i  ^TuTu-uJ  (j  I  LLlIc.  1 4  ^  j  3  r.  j-uLiHj 
4J J^j>d  I  Cj  Lj.  3-Utli  (Jj?e_<_0  (^  I  JlJv. jj  I  LLvj  Cj  Lpsjj  I jdd  lj  (J->«-l  I 

(j  k  ^3  (j-a J  .  kU  3  (J-*-S  4_uak  (jrk  (J  JlJ  La  JlJv. jj  ^  La£^  4  ^  LiaJj  I  Cjj_>o  I  I 
I  Jl_&  ^Ic>.  ^uZ-t-u  I  L-a  ^  1  C.  (_y_L.ua  CjVLalbw  jLI  j  j^lse-a  J-&J  4_Ji  LlL uaj  La 

.  4_LaLi  4_Lak  j)j£L  (jl  (jua  ju£l  tC^SjJI 
(^yLLlI  jIjl^V!  ^1  (_y_J Jj_cu_*J I  ^LlaJJI  <— j L<_u_->iJ I  (jj_jjLU,l  ^jLieluul 

^_l£  ^  1  lo  <  1 1  I  (^y£  iJ_3 1  J-Lj  ♦  ((^J-uuJti  I  ^  1  lo  <  J I  (_y^  Lad  I  0  (j-U-lJj)  20  1  ^  <  <1  L_u  I 
^Lkill  (jou^isJI  (diLliKil)  JjLUl  (jl  .(jJj-uuJtJI  JjLUl 
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^^aJI 


1,  20,  LT^  ^  Lk_U1  Lai  1,  10,  100,  1000,  10000 

.400,  8000,  160000 

4_uj_*J I  ^LsjVl  ^Jl  4_uLLU  <11  4_iL^  4J <  nil  4_Juj 

I  Jl&  *  4  Li  a  n  4Jj_La  1  j  a  °) I  _}JlC.  ^  c-uTtSLda 

.1,1,2,14,3  j_3c_lII  4-Lc.  j-lx-lljj  4_u^_*J1  ^LajVL  L^TiSLq  Luj^  t"nC.  I _i  JlC. 

t?  <  <iVl  4j Ju_>_c  Lu_ulj  L-JtSa  C-ul^  Julb  4_uLJlC j j_l^J I  4^LU!  _}l  Ji£.Vl 

I  jl-3  tijrlc.V!  J^5e_j  LaJiic.  diLiJI  &JJb  c_uljwA  LujJI  CjLLIIL 

jl  Jl^.  VI  ^  i^i  )  (j!  "i  -Tr  i  L_L_il_£>  I  ,  1 02 ,14,3  j>Jl*J!  j_&  La  (jl  Ljij! 

Li^  (4_ul£JJ  4j5c_l^j_«)  L_<_uIj 


4j 4^jsJl 

4-4-3 

4jb.ai 

160000  = 

160000 sr  1 

• 

80000  = 

8000  oir  10 

800  = 

400  jur 

•  • 

280  = 

20  sr  14 

•  •  •  • 

3  = 

1  Cj\jA  3 

•  •  • 

j!  JjLUl  ^_j_3  4^jrlc.Vl  (J<3  <  „Vl  4-jjLUI  jIjlcVI  IjJLi 

I  ,1  ,2,14.3  _} jljlJL^  .  cj  I j— tiu_*J  Lj  ^j-u-jJj  *  cj  LLj  L  l_2j  1^2,  1  o  L^Tlcu-^ 
ij7^  J I  JlC.  V I  j_&  t  ^j_4J  V I  J) I  {J7-^  L  12,  I  L  <_J ^TiSLI,  I 

.241  ,083  (^jL-uj  4_jI  t>^V I  jij_^jlJI 

(jl_£  L^-sj  I I  ^  ^ "  iLol  (jA_uLLXI  (jl  Laj_<a^.  J-22jlj 

j  I  i  4_*J  L-a  ell  Lufc  {j ^£2  (j  1  4  <  «<n  j  Juii  L^  1 1  i2aj  1  ^SLa2  I  ^a  £)£LI  4 V  I 
31_lj>JI  4_a2L*_j  La  (j I  j-&  4.L3.LJ I  4_p*LJI  ^j-a  iiJJ2  ^-j-t-u-j  La  ^JjlJ 
I  (j-4  4  ^  3^_a)  t  ^_ir5e_uJ  lj  lLLLL  I  j  j>fl~  I 1  jj  Ju  L  LaJLI  4j^SLjJ  I 

CjLajJL»_4  LajJ  1 2]  3jl  Ijuj 

4_Lt_jjLJI  cj ^Ljj?e-<-ar2 1  c_jl_tc  ^3  tLLU  3jl  ^ I  LjJLtTuV  (Sc-iLL  ^j-o 

.jLVI  (_;r^L-  4_<jj-<-uj-U  jIJlC.VIj  ^_i j  3"  1 1  4_<_uljJ  IjJLal  1 4^r  j  -Tr  <^ll 
4_iSLI  tj  Lu  ^>-4-5  ^jjj)  l  I  I  I  Jl^  Lj Ul  a  l£L>- j  4  <  ^  1 1  (j I  2)-^^ 
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LftoJI 


.  (cjL*_U!  ^yA  gJpAll  jL>J.I)  LaLau  j!jlc.VI  jLu 

4  j  V  mi  4_II  .  4_ll  U~^"  (j-A-J-)  Lj  Lt  I  jj-j-^J  JJlC. 

^_J 3U  .^—tioJIj  j_G>iJl  G"\U  (jL-u-lVl^  4j>»  lj_A  L-xlSluj  i^_pa_4  ^_t-ulj  3j_J_4-4 
j_u  G  CJj>u  gU Jl^  JJulII  £-443  *  4_IVI  £.4  J^ljui,!  J Jl»JI  CjLu-^J! 
4_j  J^eJ-j  (jjJl  ^  ^  mi  11  ^uvVI  j-Aj  La-& Jj>»I 

GJUj  .^34  4-J  4_l£2>L>.  Jjl^ujGJI  4>  Jufc  c_t£j_4  ^  lo  c.  I 3  .  JJmJI 

^LGs^VI  J  1  j"(miH  t— $1 4?  mm  <  dij  ^^y-GsLU  4_l^U  4_^jI_}  4j>» Lv 

. 4u  J3GJI  44!^!  .  .  4j<?IoL»J1 

^jLj  j!  S*<  r.  VI  ^^Jl  gUj  1_Ljl£Ju  ojjt  (j\j  Ja-jjJ!  1 _ <  *  t^\ 

(JGG_G  GJ^utlLa  £_jLj  {^£1  {jr&  t^j_o  jGJ,I  j.q  Mill  ^ujGHJ  y  "nc.  4j^LjJ!  jI  JlcVI 

3  Julj  La  ,1c.  ^JJljlI!  4JLau»-  4^JVI  0jJb  {yA  £03^3  444JVI  4JLa^>*J  cGJba 
44JVI  (-GJba  J  TTt 4  4(JLaJ>*Vl  £0^3  LajGc.3  4  ^34!  I  4  loj  <  <ij  4_Laj^ua 

4  jl  Jl^l  Vl  £j-a  SjajL^-  4_i]LiIu3  1 L  3~  G  ^ JljJI  4_LGj  ^J!  IjuLc.  3^3! 


.  4j^~u  a  ^-l£-  4 j  1  a C.  ^£  44IVI  4_La_>o  ^LaVI  ^1  ^ya^JI  dJy^zuJ  jJSLtliJI  I J4J3 
U-u-4-AAJ  3j_ a!  to  11  CjL£j_>JI  ^£  Ljajl  Ijufc  L  JlC.L_4jj 

.  4  3j4  J  Juu  4JLl3  J  4  a  1"  Ttua  44]  I  4_jj>- 3I4  i  4.  ^  j  j  L-u_^  L541I  t  j.  <;  4?  Ilj 

(j]\jLjj^4  j_l£.  jJ  I  L*J  I  ^ ^£  ^J-uJLJ  I  ^ ^  L^4lL>.ju  (j  La jGj  V I  j  La  La-&J 
.  La-^a jGj  4i^^utJ  3ju^_G  4x.^_Li  44]  I  GJL_A  l  .q ^  14^  4^^1  loll 

(jyj j)  4?lo II  4u  C t \ 4?^!  4^jL_ujI  C-<_>»Lj>.I  4jj L<a-<-G I  I  jJj 

l_ujju  jl  4ujGgJ!  jJISLg!  jG-I  ^jjjlJI  I jjt  (jl  4 4_uj jJI 

(jl  4ujL_4jjVI  CjLjI£LII  (_yz>^j£  VI  4>Jufc  C.<-4-4i-lIj  . Cj 4!,!  Lauj  jl 
4  j  tt  II  ^j-45  ‘— SJL4JI  ^j-^u  .q^SLII  jlj-GG^I j  3l_pJ!  jl^-ZL_uV  I4J j Jj 
(jy  1  c.  (J_j  4  Lji-ur  ts\  II  4_*a-L^  {j-A  i-L_>J I  j_A  4_jJ,L»J I  4_p>>j-<-u-l I  4?  Ju5>  ^£  Ju J-Hj 
«a— G^—i  J4^  4 4_u>-l  4^1 1  jLlL^a!  ^A>  c_SJ4]l  Ijufc  ^J_j4_u  {^£  Cjj_I,I  4^.a5LGI 

.  LLtGo  ^ 4  <  <1 4?  > T  I ^ajjzi  ^i,  jl  LLtGo  1 4J 3^4]  jLl^VI  ^ ^jlc.  ^-^3  J3L>JI 

4  443  La-<-4jJ  I  ^Ij-u^Vl  Cjl£j-5e_J  Ju  I  j  L_Gj_>J  I  3^1  ^3-^3^  I  J_3J-~C‘ 

Lu!j3J  4_J  J 3_<3  oL^ ^_>JI  4?JlJ S>  ^£  y  £  Ll^3  ♦  j  A  a  H3  ^yu-A-Ca]  I  4_4-ssL>.3 

(jl  . CJ-»-JI 3  Cj 3_U_33  4_j J^j VI  3LpJI  3j3 Ju  4_5e_Gsl3  4j3 V-£-  IJ4-I3  ♦  La-lalLLo 
4L__c3Ll1]I  JuJu>Jl  ^JL*JI  £jA  4ual  ^Jl  dJGlul  jl£^Vl  ^yA  4^.3_3J>JJ  oJJt 
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£)l  4  JljJl>-  ^yO  LaJl>-J  4_gVl  0J-&  \  £ui  /n"^' 

l  g  1— <j  1  II  1  I  LS^_2tlLo  ^J-U-g-t-ljJ  I  4_II  4  l_4lJ  I  4-jJjj^-l.U-a  ^T)  £  <  n  rt  \  j  I  4  ^J_4J_g_4_4jJ  I 

(j\ajLjLI,l  ^  jJ  (j^JI  SLtlu  C-<_)L£j  4-jj.  ui  1 1 1  LjLa-  />il '  c_j 

3jgC. j  ^  g  3  11  j  ^j-u-^-tTuJl  4_l£|j-4  ^J-^-Jujj  c  1  ^  Ti  -c  4jj_gJ  ^  l)!_3  1 4^jLtiu_« 

^1  11  4_g_>«_!  L^jl  1  ^  < r.  ! jJIj9  Jl2_«  ^jLj  c_ j£,\ ^ 

lo  <  I  4_<_uL<3  4^>-Ljv  tiJl_LA  t 4_u^£UI  4-iI^jlII  4_l£|^_4-J  j3llj  .  L*_a  g L-JL Ij 

(jr-Q  oljL^Vl  4>Jl_Aj  1 4  3Jfc >JL  1  j!  Jl^>U  4  ci  1"  t , <  1  t-*i"j  Ijafcj  4(^£_}JlC. 

jj-oL-uV  4-Lut-g  3 ^9  4  J  Ji^s_4  4  4j^  JlJlJI  tv* ! ! 

VI  4^1_3jVIj  jiitiu_uVLj  jJla3j  jLti  j.^3  ^jojL_uVI  Lslj  4^1  lo ill 

(4_jL>.)  4_Ljj_g  V— 4— jJ  ^  3  ts\  II  4j>.L>JI  Cjjj-j  Jlj3j  4 !  >_A— 3 ?  (jr^- 

4_pj_g  (^1  (j^LaiVl  j-itj  4_c.jL^ 


20  Ji  1  j»  SJWlI  jI-k-Si 

yj 

g-UJl 

r-yi 

• 

l 

•  • 

2 

ir 

... 

3 

u-^ ji 

.... 

4 

oir 

5 

J* 

• 

6 

iiiji 

•  • 

7 

■^W 

•  •  • 

8 

i!L_STj! 

.... 

9 

10 

0 

• 

11 

•  • 

12 

ITV 

•  •  • 

13 

jyN/  ^jS jf 

.... 

14 

j y.*y  OlT 

15 

0 jjs>*y  y> 

16 

0 ii'jl 

17 

j _yA*il  iijJ  jf 

18 

jyN/  ilL-Tlji 

19 

o  4jijj 

20 
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[j,]  jjdLlI  ^Jl  ^LU!  jIjlcVI  ^Llaj  (J^j  Jjl  jjju 

^Jl  j.  a  II  J  is\  \  jl  J_l3j  i4_u_u  400  jj5c_Li  4_u_ujJl1^JI  jIjlcVI 

jl  jjjJL>JI  : j^l  ^  Cu  ^LUI  j. a  j  .  4_u_u  < 2aJ T  j_a  Lj  Ljjjj? 

!^1\  ^2 JL  V  (^jJI  ^ 11  LjiT^ I  jliT)  JSLjuj  jI  J-aL^  4^>-jj  o-^lj 

d. 2lX>-  ^_<JI  jL^VI  ^cjjLj  <—'(<! l£U I  j_g  1 1  <  <i^  t^Lj  4_)^Liiul 

.  (  >  t^s  ^  ^  jl  cyCi j_a 

oL^  lg,>,«  j  j_a  4_<_uJl2-c  4(J LSj  U£  4^Ijlc.VI  ^j2\ 9 )  c-<--)l£j 

3jJL*JI)  Lt-^L>*  Ijjj  l£jJ3  tciJIj  jl  £jJJ1  Ijla  j_a  ((!julc.)>  o_jI£”  L$jV  dJJj 

J yi/^i  a  a  ^LLaJLi  I  ^Jl  ^-lJuJJ  4  4?  1"  -re-g  4_tLjl5j  dj  I  j  ^  1  lV<l I  4_us  L>-  4_a^l_C. 
J-*J>.  JlJ3  (JOjL_uV|  J_&  20  JJlJlII  j^fi  jl  .  (^  1  to  1 11  jjg>.Vl  ^J-sdI-LJlJI  j£. 

j-j  Jl_*J I  £-J  \-cus  V  V I  4JLuo  I  j_a  jJ  I  ‘  Lj-^  L>-  1 4  JlC.  4_Lc 

(J^  (^^3  £_iLu^VI  JJlC.  j_Aj  4^j>-T  I  JJlC.  4-<-u-^jv  JJl*JI  jl£j  .  j-L-aJidJIj 

.  e-ljj-uj  ^  £-Lua j  (^  jJI  4_$JVI  ^_i-i£'  4 i_jl_uk  4_aJL>-  JuLlj  .  Jl>.j  c3^ 

^jmVj-u]  4j1  4_$J^U  ^yiSLH  dJJj^  L_uJl^-o  13  jjl»JI  jl£J 

4_gjj  .  4  a  1I0  13  (j^-uLm  Jl 1c.  » L4-4-4J  ij  ^Jl_*JI  4^j_oJl2J,I  ^uj^ajl 

4_<jj-J>.  djlj_<_4_uJI  J J_C.  Ju  (^jil  i52  JJulI!  I  {JtJjJuLa  JJlC. 

1_43Jl_(_C.J  .  Lbjj  l_4  JlJ>-  ^^yJI  4-nflu  (dj  I  J_LcuJl  ^yC,  3_}Ji^s_4  4_C 

4^JV!  (jL^  4  4_JLU!  4_43j-j>JI  4_ L<_u  52  4_^j_j>-  ^JLSluVI  Cu^j 

dJLofcj  1^  L)2>j'$\  3Lj>iJ  a  11  j^-^u-uVI  1_jJ_a  Qjj’^ 

JJl^.  (jl-^J  .jJ-jJJI  4^Jl  JJlC.  4jV  ^yjJukjQ  JJlC.  J-&J  4400  JJlC. 

4_I]  1  ^  a  (J-5LI  4^j>o  1600  » i— 4-<-4j-J  1  ^y_2  LjUlI  4  La!^-j 

4 4"  <;  lo C.  LaJilc.  (j.4j.4-cuJ I  4JV  4^JVI  <?Juk  £-l2is tjj  4^_jju^ 

.«4^JVLj  (jL^  ^j_u jlLd^Lu  1  JijvV  Li£j 


4_uj  jJ  I  Lg-4&1  JoJ  4  ^  LjLI  ^  L-.c3l.lm  ^J_?e_<_u 

.  l_*_«  j)  S"  1 1  4  4_u3^_JI  SjjJlILj  4  4_/-sdL>. 

jl  4  LjUlI  J^Lxll  Jl-lT.  (jl  t— j L<-4i-~>. »  4j|juJI  j^ 

4JIj  Jij Jl_>JI  J ji.1  j-U  I jU;j  jjJ  4 4jLj_>.  (Jl jls  J Jltcj  4^^_jJI  dJJ  j  J-45j 


I  55 


^^aJI 


j  .  4_i^  IjJ  1  I  Jufc  j-Jpi  G  C-<-> o  jAkJ  I  ^  It  tjj  .  4_l3  jJ j  (^jJI  ^ jjJ  1 

c_<j>-Lus  4^JVl  (jl_3  o3! J^XLjj  •  jXp*  J-^^lj  JjsL*.  La-&Jj>-I  \^  g  lo  a  4.11 

(jl  (jG-LaJI  £j-u±J>*  .  ciJJ3  c_S^L>.  jjvVI  1 llj  4jj-.tio.iJ '  JJ^J  Jij 

£_l3L>.  4jI  l£JjJu  JjJjXI  VI  j  tj_ii*JI  4J  -LJjJ  4JI  4jLc.j  G->j  jJ jj 
j,  j  r.  (jLajVl  t4J^  oj.  a c.  o$.\-u2j\  4  jlf.  (jlj  ^^_caJI  (J3_>JI  4JV 

^J-Sv-Ju-i  3j  j  U  ^  ^Ll  V-X>a  4_u_o  l^yA  3j-jjvVI  4-<-u_^->JI  aLVL^  1 4_Lu-^aj>J  I 
Gjj  < » 1 3 j  4  < 1 1  (j l£j .  4_iSL<_a.A  I  j  j>j^  ^  3  ijj  1  ^j4  ^J-^-jlj  jj>. I  V  .  L>. 

_}  LUj  G  1  4_^J>J  I  ^j-C  (j  l^  I  jj  J  t  l_U3 JJ  f^lSC-UJ  (J^-I  0  l_L*_4 J  Jj-o  jGl  I  ^J J  3"  1 1 

♦  4-JlC.  4jjj_jGoj  IX  (jLcujVI 

4_ujjJI  (j_u j  3  to  ILb  t^JijGJI  <?ljJua  4^Ll3I  ^c. LG->J  ^£j3ua  ^jjGjIIj 
lj.  a 3 11  j  ^j.u-4-Ca]  1  ^jl  lol  <  (i  Co j>o  Cojl£j  4_j_4_lxi jJ, I  Cj  j! jj>JL  4  to  Mj^a  .^LlC.  V Ij 
.  £_jj1GJI  JljJlj>o  ^£1  l_JL>3  4jj_u  jJlj  4_UjjJl  CjJll J_>JL  IjJ G-0  ^JjGjJI  <jl£j 
^jJI  ^ JlC.  : ^j^ajJI  a  4jjjla  4_L_oJl<_u  ^£  ^j_xi1  l— L^" ci^ GJLuk  <jl£j 

Ij  j-Lt-uJi  ^ujGjJI  0J Jlc.j  cXJj  j-aj  4JIj  i^j-ojGi,!  ^ujGIiJI 

£c_jjGL!I  ^1  lo h  CjLc jjjtj.1  ^Jl Jb  4_l£  ^_3j  (JJlII  4J] 


^yA  j-tiuJiJ  I  i  jlc.jJ!  ^ jj  4J]»  (jyGau  1990  20  ^o-ua_>iJ ' 

.« 1990  ^Lc.  t^ja/jLo 

^j_GI  I  jl_a  (j|  ^y-jLjLlI  L*-j'iij I  ^ujGj  ^ jj^j 

lj_dj  20  ^yJA  IJlJwIj  t4jVl  J— i— u !  ^LUI  Jl  JlJlJI  ^jLJt_JJ  L  I  3  J  I  J  ^lji£.Vl 
jj>-\ jj  c_^l_GJ!  j  ‘",iC-  4jM^J^  Cy*  ^ 3^  (J^  ^3 

^JljlJLj  (20  X  13)  L_« jj  260  Jl_jJlj>o  {j-a  Jl3^  i^LVl  JJ-^J  ^yA 

4_ L<-uJ I  4_JL£jja  ijyCi  ^jLrtlu  (jL^  j  ^^Iju  I  Ju^j  tj-^jJlj 

. ^JiLjJI  JjJlj>JI  U£  4_<_u J_jXI 

iGbj  4ij jJI  jjjjGu  ^jlo  r,  I  4  3j4  J  3 1 T  lj_A  <(  4_<_u  jGXl  4-LcuJ I  »  ^jjGj 

j-LtluJ  I  jLa  ^X|  LjrL~>~  L-^3~ai-i  i  ^  ’dr.  I  L*^  4^JVI  CjLlCjJ 

{jr£  CjJl_5c_j  z^jj-uj  i^\  (j^3  ^ jJ!  I  JJt  4j^j j-us  4^^Lc.  Jljv.jj  V  j)l  i  260 

♦  4j-^j jS-iH  oljjjJJ  11  jJlo-^XI  i a L^<-G  1 


U£  ^UjGjJI  C  4jI  i  4  3 1 1  VI  (J-ojJ  (JojJl3XI  ^UjGjJI  j^SLIj 

4-lIc.  (jXLaj  La  3-&3  iiS ^jjGjJI  j^s  ^^yjLJI  c  3 ^ 111  Lai  4^JL3j 


I  5fl 


LLoJI 


JLuj  . « 4  1 1 1  4-Lt.uJ I »  I  I  £. UJLl  4-lLc.  (3 ^ i « c_j L& »  ^-<-u I  4_L$£L1 I 

SjjJlJI J  :  4_»_<_u_«3_tiuJ I  jJullmjj  4_c.ljijJI^  (J J)  '^^Li  I _L& 

j 1  j^JuJ  (j-aj-II  Ct^  4_u_u_4_3J I 

*L>.  l_L&  ^33  La jj  360  LUI  L^jIlc.  <_T3  *  La jj  365 , 2422  _i 

.  4  ^  1 1 1  4-Lcu-U  ^  ^->-u  ^  I 


fJsJ'  fJ-J'  I*-*1' 


7 

13 

6 

12 

5 

11 

4 

10 

3 

9 

2 

8 

1 

dLl 

8 

1 

7 

13 

6 

12 

5 

11 

4 

10 

3 

9 

2 

JU 

9 

2 

8 

1 

7 

13 

6 

12 

5 

11 

4 

10 

3 

oir 

10 

3 

9 

2 

8 

1 

7 

13 

6 

12 

5 

11 

4 

11 

4 

10 

3 

9 

2 

8 

1 

7 

13 

6 

12 

5 

12 

5 

11 

4 

10 

3 

9 

2 

8 

1 

7 

13 

6 

liXjl* 

13 

6 

12 

5 

11 

4 

10 

3 

9 

2 

8 

1 

7 

o  l*V 

1 

7 

13 

6 

12 

5 

11 

4 

10 

3 

9 

2 

8 

jjjijs 

2 

8 

1 

7 

13 

6 

12 

5 

11 

4 

10 

3 

9 

4J 

3 

9 

2 

8 

1 

7 

13 

6 

12 

5 

11 

4 

10 

CS-J^ 

4 

10 

3 

9 

2 

8 

1 

7 

13 

6 

12 

5 

11 

^ 1 

5 

11 

4 

10 

3 

9 

2 

8 

1 

7 

13 

6 

12 

U* 

6 

12 

5 

11 

4 

10 

3 

9 

2 

8 

1 

7 

13 

0^1 

7 

13 

6 

12 

5 

11 

4 

10 

3 

9 

2 

8 

1 

8 

1 

7 

13 

6 

12 

5 

11 

4 

10 

3 

9 

2 

9 

2 

8 

1 

7 

13 

6 

12 

5 

11 

4 

10 

3 

ouir 

10 

3 

9 

2 

8 

1 

7 

13 

6 

12 

5 

11 

4 

viol 

11 

4 

10 

3 

9 

2 

8 

1 

7 

13 

6 

12 

5 

iiijir 

12 

5 

11 

4 

10 

3 

9 

2 

8 

1 

7 

13 

6 

13 

6 

12 

5 

11 

4 

10 

3 

9 

2 

8 

1 

7 

u-^A 

^y_J J)^_42u_*_J  I  JlJlJ  I  1  Ip  \  £-A  La  i_3e_<_aj  I  4  4  ,Q  ^  1 1 1  4_U_uJ  I  ^  ^ 

4  ^  <  1 1  I  8  4_L<-uJ I  ^ ^  I  ^ taLc.  I  ^  )  I lXJ&^  .  i  lo  4? 4  20  4 L LI, I 

f »  3  6  ‘"‘,  ^L-*-^  4  j  3  i "  U  4_4_u_o->lJ  I  ^Lj^I  dol5j  4  La^j  20  L^_oa  3^ 
jl)  ^ £_)J  3— LJ  I  JlJJ  .  j  Io  'S-Jlj  <JL  Lfc^-LC.  (yC.  3^3 3  ^L1  4_<_U_^_>. 

^jj_i_jj_*Jl  ^uj  3"!1  <Jj>.  •  Cy*  <-3VT  3^  <~ic.  1pjj>-2422  (J5Lluj 

4_LtjjJ  I  ^Ll  ^y^j-aj  La  4_3L(Jol  ^Ll  3JlC.  Jl  4  Jl3ji_43  l_Jjlu_u  Ll  4J  Lx-u-U 

4  I  Jjzy  JuJJLX  Jl\  LI  Pi  t  J  L-£l\  4>>3  V  jl  0  Jufc  1-3 1  4>>~  £)l  LySZJJ  4  4_4_41_J_i£LI  I 
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4 ( I  Jlj_3ju  J23  V)  4-ilc.  Cj^LjJlju  ell]  >U.  LUI  A Jl jfcTu.U i J 

♦  4_L<-u-4-tiuJ  1  Cj j_4_u£U I  (^1  jl  4  3j_AjJI  c_*£^£^  4 ^Jl  JlTlcuj 
£_4-£2J  (jl  4ljlJ,l  ^-J J-3j  iL-CS*!-}  4jl_4  T  (jl  (j-LL-U 

^W^H1  fj' 

< J  l_A  J-£ul)  4  _}  Jl*J  I  -  (j\£U  J |j_J  (g  Ml  ^  Jl*J  I 

4_Lu^_4_Lc  4_>.j Jl_4  (_tJ-C.  j.  ^-LaJ  CjL£j_U  4>JlA  (j^a  4_i£j_4  j)l£j  4 j Jl_u 


L*_l1s j-c  J^jj_4Ij  (J^  ^Lj^I  La  Jl1c.j  4(J  /^i"  4a  (_^JJ  La^Ijj 

j_a  L«i>  ^ (JJLj^c_ILj  (J-xi-su  ((_yj j_S_l!)  ^ j 3" 4  4 1  jl>- Ij 

(^_43j_JI)  c_jI_A  ^uj_3j  Lalj  .  JjL-uJI  (JjJl^sJI 
1 9  ^^1  ((Jj  V I  ^ ^_jJ  I  j_a  ^  jJ  I)  ^  3  I 1  (j_o  1  Jloj  4_£L1  j  4  3j-«  J£  (^^  cdj  Ix^ 

j—ljv V I  « (j-4j^t_Ll I »  j,  £  mij  4  La j_j  20  1  ^  <  -Q  (J^  3 1  g  Io"<  <  a  Ij.  g  hi  1 8  (j_c 

.  lt~>  34  5  4jJu«J  IJ-lIlC.  J_^llll 
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ULoJl 


4  4o£.1jjJ!  3>j^JlI1j  4_<_u  Jail  1  Cj_il j_>J1  £c_jjL  ^ ljl>9  LLtl  4  Jiitj! 

La-sl  i^j-oUJI  4_al_c.  4  a ^ 3j  (jl  ^LL-J  ^LaTai  V  ^L>J1  lLILLA  ^aJ 

I  ji-aJtTu-uJ  ^_^jI  i  ^_i j)  3~ !  1  Jlj-^juJ  I  j_u_4i^j  ^  Io  »j  I  Jufcj  .  i^i  1 1  j_&  (J-uSolI  I 

La j_j  260  _J1  uLao.  lj_a jLjjtIu_uj  La5^  La jj  365  J1  <_ j!  < u->» 

^^oll  jjlZu!  ^_a  J^j  C^jIS’  aLa-<-uVlj  ^L^jVl  0jufc  £)1  ^  iCjjljj>JI  £c_jjQ] 

t  -  <  ts~i  ill  £Jj1jo]1  (jL^  ljuk  £_aj  j.£  Mill  (_>-a>L>J1 

t-iUj  ^jl£j  1 1  xl ajj  4-Lt-uJ  1  Jjjj  Cj j_a  (JlLa  t4jjjJI  Cj  jl 4jjL£jlL11 

^j_a  ^_jl-Lj  ^LLjJl  JloJLjlj  c__i l _ »_i_u T  Jl>J  ^jl  .  0jL>ijV  «(Jjj-L  JlC»  ^Jl  ^Lo^tJ 

^j-C.  3jj  Li  t  (i Vl  0  Jl_&  4^JV1  ^j_5Lj  ^aJ  .  4_j_iL_jU,!  Bjj lo  <  <> T 

3j-a  1j_jL^  t4jj.  mi  .ill  CjLuISLI!  jLL  ^jVl  j_>jV1  ^$jVjLs_a 

_}1  j_a  3^_a  (jj_a  JiitHaoJ  I jjL^j  t  Jo  Jc*.  £j_a  (jjl  Ju_jj  L$J^  £*J ^-iVl  (jjj-a  Ja 

JlJL^  4  <  .i  aL>Jl  ^o]jLs_a  Lalj  .  V-La  (j-U^ase-a  4_tilais_a 

.  aLXlj  3j  JlJI  (j-L^-Ls  ^j_a  4_Lpt£.  I J 1  4.sClljj  I 
.4_x_il_j  ^aJL*J1  ^a  L  ->o  !  44JMJ  1  4_j^_5cIlI  I  jjisa  (Jlj_il_a  LoSLlj 

VI  jj_al)  ^U!  ^a->j  3~  I L  20  I  I  ^Lc.  j-ia-t-u-j 4  24  ^ajlo  »  11  jl^_ail  JiielLu-uj 

•  Oj^V  j-a'Vl  Ij^^jUi! 


t  Jl>.  1  j  ^ ^_i]  I  I  Juu  V  ^<u J)  a"  1 1  £)  I  (_^IieJJ  O J  LaltX  1  ^c_jj  la]  1  1  Jafc  ^jrL3L^ 
4_t_u_al_>J I  4^]V1  4_!jL^t_a  ^Jjl3  J-&J  7,  0,  0,  0,  0  (J5L<aJl  ^ic.  ^_jjIj  (j^ 

.  ( _}  V-J-l  1  (J-^  3133  l_La_j I  j_a  1 3^^)  (3-13&1] 

^_j^_*fu_»Jl  lo  <11  (jl  ^uj)  a" !  1  ^_a  ^J-aLftojl  Jlloaj  ^^lojl  coaouJl 

i^j-C.  V— l.1_£  ^j-u J^_a_l  1  c-jl  1  (i  'nJ  1  c_a_Llbtj)  .  V-lI^  ^j_u Jl^I,  1  ^uj^all  ^c_jjl ^ait-j 

1  ^ juuj  l  a^  ^-3^^-tfu-»J  1  lo  <11  ^  ^l_3jVl  j—LtTuJ^  .  (^^_u  JlII  ( jL_uj>J1 

.  ^Jl*J1  (j7^  ^a^jJl  ^joDj_a-J  Sj^Jl  0Ju£  ^JlszIuj  . 4  a  1"  ->Js  1  ^j^Jl  ^Jl 
4_iJ  4  ^ ^-tlaJLj  ^uj_aail  (J7^  4_u_uL_uVl  3  Jlj>-jJ1  ^jl 

»((tJl— Ljjl))  J i— <-u_l1  1  J-5t_J  Ia5j0>0  131  4_U La]  1  4_U^J,1  i((£j£»  LaLll 

JljJj  .  18  ^Jj  ((^^»  20  4(j_u  Jl2_11  a~  11  ^Isl^aiV  tauaxj  V  (JLujVl 

c_a3 l^Jl  1  La  !  4  La j_j  3 60  ^j-a  ^o]  1  j  4  a^  il  1  4_LuJ  1  ^ Li  > j  1  jolsu]  1  1  JJt 

IjoA  (jy  \  C. J  4(^jl_*Jl  J^LuJl]  1  ^  1  lo  <  1 1  La5^  Cj loJjofuJL] L  jlj^o9 
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^^aJI 


C-  <  t  !j[£ 

(4jjL*J!  4 ^jStl  &jjh)  JLajI  I  —  20 

(a^j  400  Lojj  360)  I  =  VLujI  18 

(pjj  7,200)  I  =  Ljj  20 
144,000)  hJk\->  I  =  LjjK  20 
2,880,000)  =  ^>£L>  20 

^Jl  CjLjj_j_jVL£!JI  Cj Lj j-Tl^-j-lJ 1  Cj  l_Ljj_cu_*J L)  aLIq-LII  ^-jLLjJ 

(Jjj-LaJ!  Jutll  ^y-LcjJI  ^jJuJI  (jl^  I  jJj  tCjljjILlLjVI  Cj  L ^lLlcu-L^LI  1 

.  cJLI j  ^yc  Lljj_s  3 1  4_u -u  367 , 000 , 000  ju_4_> 

p  I  Jlj^s-T<-<-u Lj)  I  492  pLc.  j-J) 3-2^1  I  3  ^yJ3  Jl_j  Jl_>JI  p_I  L*_JI  ^yj J-J-I 3^ 

1  Jufc  c_j L-ujn.  {j£> La  I  lJu^  ^ 111 !  (J 3 Ju>J I  Loj_jj  .  I  pj 3  a"t  1 1  Cj L*-1L>  is\  a 

:  Lj UL I  CjLa-  ILi  is~)  a  J  (J-^e-co-j  c  j_JjLJI 


b\il 

Cj4-i 

7,00,00,00,00 

jl4-l 

jSLJI  J43133 

4,14,12,06,04 

jIUJI  1492 

14  jUyTL  11  -  11,14,12,6,4 

<j->4625 

ous^  4  j  12  j  u yir 

i-jj  1,689,244,25  = 

yj4Ti  12  ^  L*_jj  268 

^  14 ,  ^  4 

11,14,12,6,4 

(J_i_3  La  ^3 LuJa LjjJ I  jl_>ijVI  (j^c.  Ij-Cj l_3 jlj>- T  IjI 

lo  <  (i^Jl  jj  i^i  *  It  Lj3J3^3  LLXI  L^V  1  ^  cr1!  Uj! ^L->°  ij-^Ld! 


i  pj 3  £~  1 1  wL>- J  .  4/^1 1  Ijs^Lv.  (j-UL^IL^d  I  ^  Jufe  Cj  Lj  L_u_>J  I  CCj  L£ 

^)_u^Lju)  .  4_uVl  4"r>»  VI3  4jj-j L«_cuJ I  CjjIjj^U  4  aj4 jJI  ^_Ca_jJ  t  L_uL_uI 

I  Jufc  ^^y^  ^St-y-aX  1  ^y-cu-tSLl  I  pj jJiltU  p  / 1  I j  ^di^Js  1  (( £j_u  LJ  I  I  »  J^-U  (J-4-C. 

(jl_3  4(dl  JljT  CjVI  p  Jl^L  L-'-i-t-o-JJ  .  ((j^_XJ  Lj  LL I  4-jlj,  lo  1  t  Lu-uJ  I 

J3LCJ3  tCjl ji  4  Mill  ^>_*JLj  Sjl-^1  Mill  (j^L-u I  iJyi £.  iL^  (j^JLjj_4JI 

t4_j_a  jJI  3jj)  lo  <  <i VI  ^-jjLju  4_jjL_ujVI  jl  Jl£.  VI  jj  ^Jl  4j>-L>JI  (j^JLj^_4JI 
V  Jljlj  L^_l3  C^^i  ^^y^  CjLj-cuJ  ^I^j>-L  1  ^^l^L-u-4  (jl_fljj_^JI 

Cj.  j  ^  i  1—4  4_<ijL^  LTiLu  4  >?j  4lo  (3^-3  CjL_ujI_4_LI  ^i-U  •  L$J_4  ^-sr>l_L<a 

4_tie_j  4_>.^_CiJ  p 4j  ^-<-*3  L_u  Jl2_4  !j_<_u  p_j j  S"  1 1  4_£^_*_4 
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44al\  9 


(^-L-uj  4-lIc.  4JJI  ^Lto)  Juaot-o  (jrJ_<JI  JtJj  LsJlIc. 

g.1^  ^  is>  ^ jJs  ‘ _ Jj-*-^  oM-d!  juu  570^L*JI 

^u-u-A  ^^yJL^.  I ljol£j  t4_psL_Li  4_iJ  idLc.j  IjJo 

lj!  jlblj  .  J340JI  4l^jlII  ^  ^jHcai  JjL^_4 

JlijI  4_*_<_uIj  CjLv  ^l£i  4_Lao.  ciUj  Jo-lj  (J-j-9 

4_<a_>.mi  j}U!  ^j£s  c \r\  34  4  4_jjl  t^~>~  2>j,  l^j  <  o  ^Jl 

1 1. to  <  1 1^ ^  I  I  ^  l)-3  ‘J— ^  ^  j-^e-iU 

eo j_L>- j  ^  lo  1  <ijJI  l_u_ulj  4  j  3jj^l  Oj-lj^  «Jjo.I 

•  Wjjj* 

^_tfu_(J  <  n  A  I^J  L£  ^\_I^  V I  (^•A-4-Lt-uJs  I  I 

cjI_4>»j  4  jo  joJI  £jj jJ!  4JL_uj 

.  I  c  ^  /\"t  1 1  j  ^JlL^It]  I  ^ lc.  3 j  JlII  lo  I j)  3  I 

3 j  l_<Jo_>J  I  JJLij  j  JJ  U~j  c_j  Ia_u-<-u  Lj  j-LtTu  I jo  L> 

Uj  <  (I  C-<->0  C-0L3^  ^yllll  J>LJ!  ^JLjlII^ 

4_$oJlJL1I  Jo  I  j  l_»Jo_>J  I  i^-^HsLLa  jJj3  t  ^.LoJ  Lj j 

1  r.  ^ukjLa-lc.  .  4o  JlI^J! j  4oJoLjJIj  4o^  4^1,1^ 

.  4-4-Lu^LIIj  4-l3jj-C.  VI  (jy2> J)  l/>  ill  I  J_$0- JO J  C—JjJlI  I 
4o3^_JL_iJ  ^LjO-l  4_J  ^  ^  <  (I  3  jI  ^£jJl  ^4-£Juk 

4  Cj  L<uA  L<-u_-c_j  1  />>  jT  lj_dL^  ^4_il  Jl_j_j  .  4_l.i1  1 .1  j  V I 
^  1  c. j  »  Ll^o5LH£  3  Jo  Jo>-  £-j_uol I ^-C4j-4_u 

.0  lirni 


jL 


H?J- 


.  4^JL£» 

Jl  jLJ-sMJkJI 


( j\Juhya  i4_ujJti!  j  4_t3j>_jJ,l 

JuLc-i  t_g^A  aC  j»Lli_J  Ld 

u-^j  ...cjljLf  3j_ii  (_0[ 
jLlTJI  3_BjJj . . .  1  0  ^  i  j  j 

(_L^  •  •  •  l£ j ' ' " 

4_j _ )^_c.  4_«_ Li  4_jJ1_4-o jJL  I 

jLpJI  4>L>ijI  <jL£  ...3jl>-Ij 
...<_ij_*J!  ^yJJ  (3j-*iiJ!  J-4 

> ij-LuLi  LIjuIj  Ijj  .  U2 

(J-i-u^-l!  yJt  . 

.  «  ‘  3"  ,  »  1  I  yJt 

Jj1* 
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r.  Q4_j_4^L_<_uVI  Q_3JIj  ^JL*JL1  ^-l-A JlJI  _j,  Jj  Q^sljj 
^_jIjJI  q\_j_3J!  (J7^  4_uL«jjJI  4jjjJo l^_t_4 V I  (_L> j)  ^  i  (i  jj£.j  .  4_ujjjVI 
4jjjj»j  4_3litIL<a  1_jj>i_j  C-<_il^  hjjjl  L)^  jjlJI  » j  Qc.  j. lo  1 11  »  j 

^SL>J  I  Jla  O_>o  4_u_u  I  200  C-<jv j  >  hjjjl  oW  JJ) JU2-L 1  Q?  * 4_lLl4 

4  <,dj  ‘X  H  JU»j  3  jL_3jj .  i_il!  Ili  I  3jI_Jj_>JI  qc.  jl*_G1  3  j^j_*_j  d»_il£'  i^La jjJI 

.  4jjjjJl1I  4-bj_*_4ll  jLZoJ  j  <  i-g3JU  1^  <f.  ^_>o  4_ul  JlJ  4_j_I ^^yb  Qj-ujj^l  (*_l4 
t« j)I^>  t  *  jT»  Jxc  t Q\_i 1  (( jJ I ))  QA-yaJ-t-ll  i)  4  lo  \  <  ( i j  i 4-cu-uSU I  b j_3j  (jl 
t4  o^lU  JjlG^JI  £-4  4  /.o  4l_tUa  Lgjl  Oja  3JuJl>-  4 (^1  t  lo  3  4  ^j_o_J  t  C-GLcv 

.  L^jlb  0_sc_l1!  £jj  (JTic  1  />>J  I  i"<  />>4j  Jj 

t_TIL>.  l_Ljj_3Jj  ^_jL«-uJ1  QjJLII  q_c  Ujij  1 4_u_u  700  ^JLc.  4jl_b  IjiSL&j 
c_<_4 j-33 j‘  j Ljjj_*J I  q_3JIj  4_u^_*JI  3jU_*JI  C-c3JG  i  j.  Jic.  ^u_dL>JI  Qj-3JI 

4-pe-u-ui, I  ^_-a^M  jJ  ^JLc.  ila. 34  (j_ajJ  t 4jj L-£2j>J I  CjI_4_<_uJ  !  <?Jufc 

lj_il_£  l_jj_*J!  q!  £_4j  .4_jjL>3JjJIj  4_uLjjjJI  L^juLoa  ^JLc.  1  Gajlj  Jj  i  Ljjjj! 
l_^_4  1  <n"  4  Q  L£  ^JL_uJ  I  1  [_!_>.  i 3 IjJLt-a  1  Q  Lb  i  l I  ^J3  I  _L>-  £  I  d-i-u  I 

JaLJalil  CjJl3jI  4  4^  4  j-^Llc.  t4_i-^L>-  ^jJLjlJIj  tQj_uij!  ^Jl  IjbLuoI  Jibj 
l_4  4-4-«-u-I1  ^  Jl_A  qIj  I  Jlj£>  ‘.(jUajj-JI  (.  »  t^i  3U  (jLjj-jJI  O-lC.  J^-a  311 
.  I  Jl^  4_j_<Jl*J  I  4_<_oljjJI  4ijLa  LajIjI  C-tSLaj! 

J.  is> lj-4j  4_<j Lc.  Cj LtTt^a  4_ju_u I ji I  1 4-4  (j-a  ISLc  J£"  c_jj_*J I 

J_>Jl_3  CjI j-4-<-uJI  J-Lv»  (j  J_3JI  4_jLj  Jjj  Jl^jJ-coJ  tOJe-L.ll  lj-^J 

J-L4  Jj^r  i-oJ  t_j^_»Jl  Qj.X4.lt  H  (3  JjcJJI)  «Qj£j_JuJ  ^Lju 

Ij  JlG_j  Jl^j  .  JL^T  ^1  0j-jj-Laj  t4jj  Axil  4_jJI  C.Aju3 j  4_4j_*_ll  Q_4 

J 1  4  r.  I  4_4j>-j_jJj  1 4-u  Lu-G  LjjJ  I  j  4_l<Jl»JI  j..lxu'jl]  4-^jt-t-G 

J~^T  4 '  Jj-Gu-l-uI  CjIjlIj  4jjIjj-l1Ij  4  j  m  ts\  Hj  4-u-ujL3JI  j  4-jjLjj-t-uJ  1 

ljr^  4jjjscIlIIj  ^ujUil  jL_*_4  i ^  1  1 4  3jLl2sjv  (^f  QjjiwT  QCo-Lj  {_y a 

qI£"  i^jJ!  cLjj_3Js  1  JjjtHl  1  ^$3  Lb  jib  Q j£Lj  1_4jj  .  4_j_4_L»J  1  4_3_l3_>J  1  qc.  c-ljc-J  1 

jVLjj  4_jJ j_4_ cu-J Lj  cillb  Qc.  Ij_Gdj£.  ^4 ^  ‘X !  iQljjjJl 

.  (  4_U  l_4J>- I ) 

s 

J  XjajtJI  t-iUb  ^-LJe-L<-u-4  Jj>-  4jj_3_l»JI  3j Io  1 11  aJJb  l_jj_*J1  GJjLcuj 


160 


pgJLsJIg  ±±sd\  ftangV  :i_jjaJI 


4  4_uol_>.  ^^L<_uV!  4_uj_*J!  LljjJaj  (jjJLj  i^u^u-uii,  1  i  (JljLa) 

(jld  (j\  \  i  \  1  is~t  1!  Jl^c.  Ju_aj  .  (4_4  Lc.  4_ljj_*J!  3jLua_><J! 

t^y±£  l_uJ  Lj j  ^daJLj  I  j_jl3JljI  jJI  i(Cjl  jjLJI  ^  ^  j  £  <  A  lcuJ.  1  ^L£u>. 

<  <unL)  IjLu  ^jT  < (_5e_J  4j1  t jjjlII  £y£-  I >u£  i^Jj  jJ!  juCCQ] I  Ju^ 

.  1_£_l3  !j  Jj>-j  ^^jVl  4-*-3j  £>^!  ul  <-rt^eJ  Ld  if. 

j  »  ill  jj)  "  ]\  I  Jlj&  Luiu-La  13  CustuJIj  ^JjlILj  ^LdufcV!  ^j?c_u 

j) a~  1 I  j  4-j^ud!  Bj^oIaXI  4  i<~\  Cu>o  4j>*jl^J1  Ljjij^!  I  JljL_cj  (jl£>  ^jJ! 

*  £  I  J^-t-u  JL>-  ^yg-l  l^>4Vl  ^JjjJl 


(750  -  680)  igt jjf£ftlt 

i  (jj-AJ J I J£>J  I  (^y-UJ £)J  Ju5J^_£  4JJ  I  JuC  ^^yJ  I  3  lx>-  ^yC.  (Jjl  St  I  V I  <-_3j_JU  V 

LlIjlj  .  4_Uj-*J!  CjLu^LjjJ!  ^-o  ^u£"1  Jl*J  Ujj  ^jJl  Luia LjjJ I  I  Juk 

jjd  Clxj  CaL^)  ^jjjjLb  ^jj! d)-4  jJl5c_Lj  4jI  (jyXf.  4  £  <  <<! 

*  jl  Jljlj  4_£_^_>J  I  C-u  (J-s-C-  *  (IuljL_u  ^ujul^i j-ojJI  ji_>oVI 

4^_lL^J1  o-jI)  (j L_1 1  4  3jl ->J I  0 Ltiu I  ^_jJ_3ljJ I ^  4_l£-L>J I  Cj jj^uJJ  J^a  j_& j 

.  (4JLij  4JLJ  cJsJI  l_jLiSLj  jJL>JL1  ji_j_tiujJ  I 

j-jj)  Io  J  Cj_ii  I  Jl_>»  4_jj_A j_>.  CjLsLl^I  j j I I  (J1  £  f.  1  C-<_£ Jl.3 

i  ^ULo  t c_j  L<_u_>J  I  ^^^y-b  4_i Ll^  4_£^v^_j  i\r£-  Jl^ j  .  4_j_l L*J  I  Cj  Lu3j> LjJ I 

^ I JiitTu-u I  ^^yJI  Cj^L^  4 j  1  £ f .  CjjJjj  .c-JjJlJ!  ^^yil  4_Uj-*JI  jl  JlC.VI  <JL>oj 

4-u.a-uj  Cj! jjl  dJ3  j LiTlC. Lj  !!  4_*_<_u3J  1  4_u^_*J! 

| 

^yJ!  (Algebra  j_l>JI)  ^_coV!  1  0 Uc.  I  ^  4_jl3^  ^  ^jl5j 

4_JjVl  4jLj!  Ju  Juul  ^yi!  t Cj LlCj Lj^J !  ^yc  ^>-3-1!  !  J-& 

Jl_l£L<_uV!  j_j!jJ!  jjj-SJ!  ^JLc  <ilo  ilfijjj  ^-o  cx^JLLaj I  ^3i! 
iOj^uusi  4  j  1  £  f .  L_u_£  3^a_l£-L»J  I  j_A  1  Ju 4j  ! 

(jruJl)  !  4_*_jj_tial]  l_3_£ j  4  j  3^-3  <  <i  £  (jyXf.  Cj jVI  £-jjj5  ujL_oj>-  ^LlLo 

^I—LjIj  4ujj>.!j  4jLcjj  4l>. jjJ  4^^1u3Lj  ‘  ^  »^~tl  ^^y-usjJ.!  CjJu^ 

.  (Cj jj-U  4j!j_3]I  4j>wjJ  l-.<-<-ll>.  4-Lutus  c-<-<-uJ  (3^J  Cj!jj>-^!j  5jj>-V!  cLaj 

1  ^ ^  £  (jL^  4_j T  cU j  4 4_j^_u jJ!  1  4? jui)  jjL>o  j^>«X!  -^h 

.CjVjLjlX!  4?j LiTlC  L  ^_l?c-U  4-jj,  lo  <  I!  ^j>.LlXl-J 
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Cj  1  j \  4  r.  jj  ^Jl_*J1  c-jLS^  (Jjl  c_jL_uj>JI  ^Ji-<-uj  CoL^ 

i "  i  I  £)  )  4J  UjJ  I  L  ^  1  0  J^J  ^JJti  I  <*Q  V I  J  3 4  .  4-Jj-tfu-«J  I  J  I  JlC V  I 

4_U_uV  4j5C_cuJ  CJ_3_<fuIi51  1857  aI-T.  ♦  i  ^"<  4  ~>-J^  3l_JJ>iJ  I  J_4_S  ^JlT. 

4_IL_ujJI  aJJb  I Jljj  4_*_aL>.  4_p5 La  j.  <~ir.  oJlill  I  Q^JlII  4-^v-^j 

^jl  4_«Jl3JLI  ^ ju^  j-uHijj  . « I I  1ua5L&j»  ‘.^Jj^JLj 

4.<a_l^  Cj I  Jl-^Tll-u I  CjjI  Lgjf  LS  i Cj Lu Ja LjjJ I  4_<_ulj  jJ  I  Jo  Jos.  Ujo  ^  lor.  I 

tj-A  ^jJJI  dJjJ  4o!  JuJI  ^  duajL5r*i<  «1  algorism  (4_p3jjl j_>JI)  3  Jo  Jos 
<«o  I I  dJj  ^JLc.  ♦ « u L<-u_>J 1  ^JLr.»  _j  (jVI  i_4jou  ^JlII  4^jjtXI 

1  3  jlywjjf  c<-lc.j  ijrItJlj)  jlj^lVl  4_j^  to  )  (j-to  4  »  <lo  is~>\  ^jJI 

oj L_u_>J I  .  (logistica  Kj~  <  cclc  j  4_<_ujLdJj  (arithmetica 

jl  alogrism  «^j_j^j_iJt))  ^^j-jlJI  j  g  r.  J^Aois  4_pe_u_uJJ  hjjj?  <_r3 

-  *  S  9  -7**-| 

o^J  ^_».T  <_3jjo>o  (^1  jl  augrism  <(^j_jj_c.!)> 

L3^  j  Cj Li L_oj>J I  $.  I^os lo  j-a I  t  l^>-u3 ^  _$ I  L5!JLc  a^ojjjlI I  (j  1  ^LL*J I  I  Jufc  4  illo 


4_$J_5LJj  ♦  ijj^  >  11  1jl_&  3j_a1  to  11  (  jlc.1  j_3J1  c<-<-u-J j  ^u! j  311 

<Jo*J  3_}Jios_4  4  to^s.  L^jl  :  1  JljJu>o  C-<_£ jJ  I  {J7^  4_j_cjjI 


4J jjlol  I  4  4  <  <i  3 1  lj  I  Cj  1  j  1  <;  c.  Cj  Lt^ajj  I  jj>.  ^vIaHj  {jse. l£  .  4_Ll*_4  4J  C_u_<3 


.  <— jL<^  1  Ju*o  CjLLjjlII  o  Jufc  t ^ji_u I  j  Jlj>JI  j 

^ojjl ul^  j.  3  <^o  Hj  4_*_t_dJ I  4_uj_*J!  ^ I  JiitTu-u I  (jl 

Jo Ju>JI  <_jL_uj>JI  £-a  LjjjI  Cjj_^Iu_uI  4_jj>. jJ 3Jjo!  4^-U  Li_i_<_u 

L-olj-ll  i^Jj_*Jl  ^_«Lj^_iJI  j-j-ljuJI  ^ i "  <  3  4j  jjsj  .0ju^3j 

.  jl  JlC.VI  JJUIJ  clo  34  j^>3j  3j.  Mir.  Jl3CL_uI 

^JL^-aTu-uI^  jIjjlXI  a  1  Jl3&Tu-u  1  l^jLlr.1  (2>J‘4Ll^  ^  i  <  ,.l  ^  \  j  1  ~>-"i  1 1  4  j  ilr.  I  I^jL5L^ 

J5LCi  t^£-  CjLi_<-uL>.  ^LjlS  CjJlC.1  .  4_oUjjJI  j  4_jjLjj_jJ!  4_j  JojcoV  I  VI 
.  j!JlC.VLi  4_u  JolXI  Jj3  <11  4  *  to 4  ^j?c_5tj  3^ j »  <^o 

»Luu-<-oVl  4_*_^  1  loj « (i  i  l_jL_oj>JI  4_xjj_*J!  CjLpajjl ^l^jVl  ClAju>- 

<  tij  iL^olj  jIJlC.VI_J  3j-C<1_J-0  tjljL*J.I  Jlo  3 JlT.  1  *  m!J  CjIjjVI 

4_r. (Joeos  (Jo>o  ^jl  CjLo15^  L^Ha-x  ilo  CJIjjl  lj_A 

tj[£  I  1 4_HotJ  CjI  Jjojc_4  L^jI  ^ ic.  L^jl>3  ^J^sLaIlII  *4-lLul1I  $:LuIoVl 
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J_CU_U  J^_l3  4_<_u  JlJL^J  I  -L0  I  Q^Jjl  J  ^j-u  Jl-lL^I 

3j^>JLl  y  \\  d~  I \  «:L<li-*JI  !^_t£L<S ^  4  £  1-LlII  ^>JjL<_4J-0^  ^  i^>J  VI 

.  b  JiaII  4_^jl_4iu_«  <LcjJ>-  lj_a  JlJ9  ^-AJO*J  1_J^_*J!  4»1  ts~j  3ll 

4jIjlL_uVI  ^ae.j  4  4_jla-*JI  j-ic.  4jJu5cj^M  i__3 j Li  4-J^TiSLI.I  bl  J1C.VI  J^SLa33 
(J_i_s  La  ^JL»JI  3jbL  LLL-cj  1  o »j a~>»  4?ju^  dol£j)  j_u>JI j  ^LL3Jlj  JjjjJL 

4?-L_A  ^j_a  Cj  J  A-1IL4  (llj  4  4  \  £  ,  (I  II  CjLL_4JJ>JI  £_a  J,  «  A4-U  1  (j_a  4  (lb*J  -L>J  1 

b^-J?C_a  C<-<-U-lI  ijr£t  CjLL_u_>iJ  I  ^ \  4  3-L3aJJ  £__J_aL>J,l  C_jL_4iJ>.  O  L  L_uJ>J  1 

bLuJ^M  (jl  liJJb  4j^_uj  ^j_a  O^i  .  (j-a  bJie.  jl  £_a^>* 

4 4 j » j  i lo II  jIjlc.VI  aII^j  ^ 3  4JL-sdLLU  3jl3a_Uj  3b  JlaTJ.1  cjLs^LaJI  ^J! 
ijrc.  <■  3  ni^  11  ^\JjLt_a  CjLiLJI  i_sVT  bj^Lajj  Ll-l3 


10—4  +  3  +2  +  I  4  4? j  4?~*>  -lsj  4^J^Vl  Bj-JujlJ  I  jIjlcVI  ^a_i 

4^jjL_uVIj  ^LVI  ^j-a  43_La  j-ic.  I  JJlC.  J^aTll-u I  JlII  J-aJtU  3b  La  «CjLic.LjJI  » 


.^-4_u^l  ^J_a  Qli  4  ^yA-LcuJ  1^  ^Jj 

4_$JVI  ^aJLc.  j_A  i_j j_?ej^_a  ^aJL*_)  bl  3~e.Vl)  4jjLaLuJI  ^_u G  l_j^_*J!  <-_4^_c. 

»L9j  4  jljLC.Vl  £_a  4_3jL_4jJI  ^i^j^LaLju  ^j-a  4_j^JjlJI  (t  3l  mi  II  (J-lL LlLJ I  j 

Jl^aJI  la^  4_j_aL_uJI  ^a_aVl  ^jlLu  adJb  ^a-^-iLifu  4aJuJI  lj-a  JiitTu-ul 

^a-$-aLI  La^  4jljiC.L^  ^lu J^selj I  t ^_j J_3JI 

(jl  i .aLaJi^il  (J-u^-a j-t-4jl  ^yc  4)j_aJLu  (_tJLu-<-4jJ \  ^  1  lo  1 1 1 

bj  4jJ-al£LII  (^j-cuaJI  a UaJU  4151^11  Cjl^LLaJI  c^LcuTt^V  ^3Lu&  4? -LA 

^  u>  ^-j^-t-u-jJ  !j_aj  (j\2uuj  ^j_a  V-Lj  3  4  j^-aj  3^.  <"1  r.  ^  I  jJxHu-u  I  J^_a-5 


.  I  ^loj  « <1  nj  Cj  l_3  L<_4j_>iJ  I 

4-a-lSLIi  ^j_a  Zero  4-i-Lu^Ul  4-a-l^-ll  CJaL>.)  4_4-4dL>-  ^LuaJI  j_aj  (-^ LLuTt£~  1 
^J-Sv-JuJI  ^-j]  ^y_4_4JJ>J!  (JSLtlaJl  !^yC  l_jL4_4iJ>J!  (((^JL>.))  ((j.  4?  4^>»  4_UjJlII 

4_a_4_cjL>.  bJL*JJ  ^^Lj^-LaJI  c_4jL>-  ^^yJI  4jJJlaJI  CjJiC.j  4 

V]  <-_£j_*_j  (jl  ^j-^-4-5  ^  4_j-3_i3_>J I  4  aj 3 II  ^jl  .  jJlaJI  (_Tie  i__4j_3l1U 

.  JJlaJI  (_t4  I  £_j0j_a  L^^JJ  4_ul£UI  4"  a j  3  i  4_u_uL_uVI  43_a-i^  ^_a-Lj 
UjaJ  C_x3l jJJ  (Jlba-i  .  jL4_4i_jJI  ^^yJI  (j^_a-ill  ^j-a  ^l^jVl  Llaj  4_uI£LU  4  a j 3 II  i-A^aj^ 
CjaL^>-  L_La  2j_4oi_*JI  tjl  4CjLLU_£  Cj I^_4ojaJ bL>-VI  (j4_a-ill  {yA 

^^>-11  (j|-^  I  -LA  ^lc.^  4  JJlaII  ^_<bD j_I,l  4_a-i4  ^-1]  j-j-Juj  (^IaJI  4_j_a_4-4i3J I 
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7  jl  cjL1<j  7  cjIj,  nif.  7  j!  7  (j^SLj  (jl  7  i43lj 

Jl^.  4_s— j_3  1_Lj^_l^  La  llilj  i  JJljlII  4_*_3^_<a  LaL$_s  I  Ju£>  lJlSjUjj 

^L!Lo  tJJUtJ!  <L^-c9  (JTlc.  lJ l^Se-^  LuL^  c-Jj. ^  II  ^j!j_i  LLjuuvj  l<\1 uj^4j 

7  j LiuJ 1  jya  _^l  CjLLa  7  +  Cjl^  mic.  7  +  cj!  jl>.^  7  777  ^julII 

.  700  +  70  + 


(j*^j  4-rf yl'  4j4£Sl'  ^jSl' 


(.U-l) 

c 

j  J  — 4  J 

C 

v  f  (1-9) 

(^^) 

t  s  0  r 

J 

o 

ON 

1 

o 

v0- 

(^u.) 

Ji 

i  c  ^  ° 

J1 

j  j  (100-900) 

M) 

^  (1000) 

(jL~Jl  tjl  0y»^'  ty  'y') 

I  Sj c  *>\j ^Jss  IxSj 

dili  , 

3  jCL«- Ij  t  /»UiJl  1^4 

(li J^iw) 

0 

9  8  7  6 

5 

4  3  2  1 

^  Lj J^iw) 

10 

9  8  7  6 

5 

4  3  2  1 

e-ljj-LJj  L^-ll  (jr^-  LfcLJ_L£j  LaLa_>  ^  i  lo  <  I  I  j^c.  (jjLL>J  I  oJJb  L<_4-Ljlj 

4jj_cu-*JI  jl  JiC.  VI  ^}\  ^Jal jJI  j.  L>  n  ,<jf-=t-jj  .0lXjlC.  c  a  4jI<J1  ^rtIL_uJ  V  c_3jJL« 
3Jl*Jj  tuLa-i <  d^JI  j. jug. *  11  Ljjl  (jl  Jljj  .  4jjJu3  (^y-L>-  ‘ 4  j  »  j  i lo  L^jI  uA^- 

I J)  4  ^  ~  1  (ji_L JjjVl  (j I  4^>-jJlJ  4  >  »  4  t^t  aLL  oJJb 

2j-3E-<_u  ^  ^  >  l _ )  5Jl_1Jl_>JI  diljl  ^  U  (j^_<_uj  l_4-J  (j-jjJ  I  ( _ )^_*_II  (j^-J-jl  J  j^L^JI 

4-j j— uLSLj  V  Li  4JLLaLJI  (JjjJI  (J^UI  ^  1  lo  I J I  £c_jjLj  LlI  ^Jujj)  .  (j^C.  ^  lie-c j 
j_pLVI  JuLjlII  (j^-Lt-uJ^-aJ I  jJI  ^LLaJJI  I  Jufc  (jl  .  1  a  L^jLcu-o  Vllua 

<J_<a_*J1  ^y. 3  VI  j)VI  LaLa_i  (J-l-Sj  jj!£.  (j-cLJ  I  (j^Jijl  (j_c 
^lc.  ^ j L  r<  L^jl  j  ji^e_>  jl  Jlc. VI  (jl£j  . (J_j  <_jLujVLj  (jj^-uSLI I  4_aJ| 

.  (jUjL^jl 

i  <_j  L£J  I  (j  I j_Lc.  4j*-  a  ts~>  t_j  L<-u_>J  I  I I  C-<_5e_j  JlJv jj  V 

£_4_>J!  MLlS»  4_jI  ^hJ-4-^  4_UJ_*JI  CjLl^LII  c__*ItSU I  ful (j^-lj 

4_j|  ,4_1jI  jlaj  4jLj^H^c_4  (_^JI  3jL*!uI  ^  Io  »j  Ijufcj  .«4jJl1^JI  ^^laJLj  ^j_LaJlj 
^_j Jl^j  _L*_jj  .  ^£JuJb  (j-o  l_^J_>»  4J3jjlX  (^_t3jGj  ^-_L<-la L-t-t^J 


I6fl 


pgJLsJIg  ±±sd\  ftangV  :i_ijaJI 


4_l£  (j\j  d  JI3JI  Jl*J3  *3  j^aJl  3-43  ^l^t^-‘-°'^3  (^gj-Ju-tJ  1  ^  1  lo<  1 1  ^  Ij  t<~i  a" 

jJJLd  (dJULUl  4_a Jl_5c_!L_uJ, I )  Sj-uSJI  jljLC.Vl  l  Io~>»  33J  d-4^-*-*-1  i 


c— «-^  mi  U  (J  j  Hj  c  h  j  1  ^-ajjl 3^>J1  u>  ‘  I  -  1 87 , 703 ,051. 492 , 863 

3_>o?3  .  t— j  L«-u_>J  1  (jr^  4-j-t-u  \—ljj  ^  I  Cj  Li JLa-x-LI  4jJl_L^JI  Li  ^Jju  IjLa 

Lol  4_jj_>i_j  ^£Jl!1  4j!  j  t_jjJL_uVl_J  aC.  ^a j j  I 1 

A  1A is~>j  ^  JlII  ((^-aojLj))  ^LLaj  LujJij  4£Li_tTuJ'  4_njj_Laj  jjzs-LlS  1—3  11 

0Jl_&  Jl^I  j-J-J-jLj  3 1  ^j-A  <Lu!h  (j^£-  .  3  <~if.  (^_}L>J1  3^ 


3\_o  ^  jJ I  ^ll]!  JLUI  3^  oJ^-£t  ^tL3 3J  .  (i 13JLII  3-C. 

.567  Ja  932  vj-4^5 

*L£>jI  _}JlC.  3_&)  3^  4j^Lj  CjLju^J.1  ^a  4£Li_tTu  V3 1  ^_<-ujl  :4JLj^2aJ! 

^5  t c_<_jJ^_ILI I  (jrlc.  932  « 1-333  i^>U»  ^Lajl  567  « 4_tb  1—333  ^  1.1 » 
9  (^-2  5  c_jj_l1sI  .J£LjJI  3.3  1  <; £  4_5L_»_cuJ!  3JLC.  d  1  La^j^oj  jLLa^Vl 
£—u£l1  Clx_jj5e_j  5  JJlJlII  Clxj  45LlcoJI  3.4  d_9^  3  lo  <  <i  11  3^  45  »_jIj_>JI  L-Jt^lj 
k_jjJL_uVLi  l_jIjj>JI  c-J^l 3  9  3^  6  juJlaj  l_jj_l^1  . j.Io^I1  33^  cjIj. uh  11 
3  6  3  5  (j_a  till  5  Jlaj  c-jj-Us  1  . 7  I  3-0  43 1 5  3-0  V 1  1  . 6  c^>o  <G  1 5 

^Lsijl  d  3-4  ^3_c  d^  <jp 3^3  t*-La_t <3^1  3  lo  <  M 11  ^^y^  4_j3^>.Vl  c__Jt^l3  3  7 

^_<J^3  2  lJ7^  Ij-o*.  1  t-j3_t2sl  -dj^^  3^  mi  11  cLLjls  ^L>-^1  3^.  cj13_cujl11 
Cj  13-^ I3  ^L>-V1  jL>-Vl  1  Ij^La-S  ^l^ljVl  .cJlijl  3I0  <  nil  3^  4_3j>-V1 

^3_*5^5e_«  33-SLj  1_oJl_<_c.3  .3!  lo  Wl  d  ^  • a  1  3-^  ^^3  4Cj13_cujlI1  ^-a 

^  ^  <  <iV  1_j  3_«  1  Jl^3  .  d^-J^l  1  3^aJU  3_«  Jl_iV  9  3.4  3-^!  3 ^ L9j I 

.  clolo  ->J.l 
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(-dJii  .  472  1 7 , 978  ^liLa  ^  <  <<3  <1  .  43l  j  j juLlLi  4 1^  < »  4  a « <i Sllj 

« <il? U  ^Lj3jI  4-<-u-<^v  i_dl_LA  d<_il^  IX  . ^JLlil  Jlj>JI  4£LuHi  t_;rlc. 


.  tjrlc.Vl  Mill  (17 ,978)  <  dtf U  l-S&j  .  4_u_ulj  4-<-u-^>.  £_l23j  1_<jI_3 

< <— ~<_Ss ]i^  3  < 1  4  sl-j i-II  ^  lo < <i II  4*)^^  (472)  4  tic,  ^j) « n 1 1 

^3jJI)  4  _j  IJljJJ  ♦  (Jt?  <  <iVl  j.  V\  Mill  (4  4  <  «iS!l  £jL>*)  4  a  mi  a  H  4j^_uj 

t(^j  « <1  SU  (^y&  (JjVl  ^j9^JI)  I  JJljlJ!  ^  t  (i 3j  V  4_jI  t (4_lIc.  t  <i3lj  {_y a 

^ j  Mifll I  u y  )  i ^ jj-*  £-4j 1  I  7  ^  <  (i 3~  4  <j1  .c_i! 1  0  £_t2aj  I  jJ 

3  jl_2ie_j  IjJ  i-jjlLaJ,!  £jjQ  j-£'\  £.lju>J!  Jl_>o  4  ^jrJjjj?cILl  I  JJulILj  4-lIc, 
3  4  j  1  c.  ^ j)  t  (i  3 1  1  l-j^  t^i )  cdJ  j  Juu  .  4  a  t  n3l  I  L».  ^  3  1  Juu  j  I 

=  7  x  3  j  1 2  =  4  x  3)  Cj I jXajv  cj^Lj  1 7 , 978  ^ j  <  <<31.1  ^yz  ^ulJJI 
LuLa  Io ,  <tjJI  cj! jlo  ->J1  &jji>  (j:7£  jLLaV!  juLo  Llj  .  (6  =  2  x  3  j  2 1 
ijr_A  oJ^Jb  oMiLll  lo  II  Cj  1  j  1  4 c.  4j?c_uj  <jl  .e_x3l jJLl  j*\  a  )  (j I  ^llbsu  ^ 

jJ_l£  LlIjl^  i_4^2 . 4_5t_p_JI  8  Jl^l^472  ^lc.  ^  juk  ^  <  <i  i .  3878 

.(16  =  2x8  j  56  =  7x8  j32  =4  x  8)  CjI  j  U-v.  cj^Ij  ^-LaJL 

.42  j_A  (jl  ^JaJ!  4j?c_u_u 


1 

7 

9 

7 

8 

0 

5 

9 

7 

8 

0 
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8 

7 

8 

0 

3 

8 

1 

8 

0 

0 

6 

1 

8 

0 

0 

0 

5 

8 

0 

0 

0 

4 

2 

4 

7 

2 

0 

3 

8 

42  38  = 

472  *  17979 

Cj 

1  J-La_>J  1  \  ^-4^1  4  A  «  <itfl  1  9-  1 

o' 

4_jV  1 1  V\  ->J  1 

CjVI_4_jj>J  ijyz  Juj-J 

1  juk  jjSLJj 

1 3  Ij 
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pgJLaJIg  ±±sd\  ftangV  :i_ijaJI 


4-jJLqJlH  (JjptJ  3 J)  1-4  'N.  3 j  Io  ^  (J_4-*JI  4  Ijjvl  (jl  ^-3  4  Ll-L&j  L 

. « 4  4  « <i3! I  4_^4 jj I »  Lfc j-C.  Ju  43j5t_j  4_j£Lj L£Lj_4  4j Ljj 

*  j» 

. ;  lo  3°i  «  4  loj  <  (i  1 1 1  ^  LJL I »  £_4  l_*3J  Li  1_j_>-  I  c-jjjtJ  I  »  1 1 1  Ji  3"  n  1_4->j 

(Jj_4  ^Io  4  jjl  .  4  & L_u_4  4_jlj_lL>  ^4^  O^-  ^-<J  I  J_A>  £jl 

.  4_j_d,jVl  <_jL*JVI  (jr£  Jljjlj  _Ijv.  ^JJ  LjLc.  IjUoJ  Jl*j  £_>jl 

<jL£  lIUJl^  ♦  ^J-t-^JLt-u-xa  4_j  I  4_Lc  3^-a  (Jjl  I  Jl&  LaJiic. 

JlJU  4_JJ  li]  I  ^Lj_4  I  8  jj  l_5clu  4x.j_ajj  3j-jL^J  Cj J)  1 1  J I  JlJv  1 

C<  3  3->o  (j!  La  . ^-udUl!  ^LpeIu-u-4  4JL»jv  ljukj  t^_LL>J,L  l_^ j_3^t_4 

C-<-?t— 1  (J I  ^-1}  Ij!^_4  CjJl_J_C.i  i3j_4  4-jJj)Io  I  I '  (JL4-C.VI  <?Jl& 

t-  m  <  11 4  .  j->J I  CjLxojjI L^_l3  L4L4-S  4j!3  .  4_i_uj 


1  4H  H  is~>]  £j-jQ  (Jl— Li^  !jl_&  .  i_Ll  4_^^Jl_4  CjJlC.  Lgjl  (jVI  L4I1J j) ^  <  i) 

^4_jV  3»  H  L-4^L>»  131  4(j-3e-j  o-l>.  (jVI  Lul  .  LfcjUoJ  c^j  1  4  aJj 

.  JujI  i-ilLLA  I^jI^ 


(j-tj  4  1  /^i  1 1  ♦  jj  «.<i  *\  11  ^j_C.  ^  4  4jL£  ^^<3  <^4 j j  I  j_>J  1  ^  Jc9 

4-jHJl  ^jJlJJI  ^^^y-Lt-lL  ((j-caSUIj))  ijrJ>-^LLa_<-s3,^l  ^^L-sLsL  ((  j-caSL! I ))  ^3-4-1^ 
4-4-l£a  .  4j3_iKjVI  4Jl1II  ^  fracture  j  fraction  ^yu  3j>j_>-j_4  4_uj_*JI 

Lt'-JlJ  .  ijy_4  j J I  I  4-4-1^  (JJ-&  j  3jJ-ca5Ll  I  ^IJlC.VI  ^^y-LJUJ  U(J-UL&)) 

^Uil!l  ^j_4  4 L>  1  <» I jj  ^L>4  ^yJ!  jl>.I jJI  ^4  >  <  (i 3~i  0^^ c  ^  j^~ 

4_L^L>-  ^La-t-uj  jJ-4-^O  J^-ca£'  ^-1]  t  (^  j-cuJlJ  I 


(J-uJ-LJJ  ~  ~2~  (JfXLXiS*.  — 

6 

i 

5 

_  1 
~T 

^  =  i 

•  •  _  i 

L  A  iS>'  —  — ~ 

2 

= 

1 

10 

i 

~  y 

.  =.  i 

^  -  Y 

1 

t*“  _  y 

^j_4  jj_cuSLII  lilL  C-<-u-^  .  4_l-LlTl<-uJ  1  jj_cu£UI  ^y^  lo  /  H  ^^yJI  I  -LA  LulSJlJJ 
^Jl_A  ^Jl3c_IL<_uJ  LJjLaj  C-t-l L4-<-uJ  jL_o_lII 

dJJ3  .  LljjJ!  jl  3j-jI  jJI  {jm\ jl  cjLt  1 L  /^i U 
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±±sd\ 


JjJiJ  jJuU  t  4j  J L^-<_uJ I  ^ JJ?C_<ii  Sj^kLlaJ!  CjL£^J>JLj 

cJi]lit_4  <>L>oLij  i 4  a  lo~  <  a  CjL£j_sc_)  4j^jIj  CjIjL_u_« 

CjL£ ^j>JI  £)  I  c  n 4IuLj  1  4_c^_<_u_i  0  Juk  ^3^  .  4_£. L<_uJl  < _ 


^JuSl  C-<_)L^  4-u^e-Lll  CjL£j£U  jl  4-L^eJj I  Cj Lc. j_<3_?e_<3JLJ  4jj_&LlaJI 

.CjLc.L_uJI  4j>-jI  ^ j  <; x«aj  1  x3aj|  eiU5  Li^  (j_uLc3  ^ ^ 

l£j~*  43  01  ♦  ^1  j L<-a-i] I  4_j_LlL_uJ I  4j^-<-uS<LH  jIjlcVI  I^JLi 

24  cj!  Jl>-^  cj^Lj  36 j  3  3 , 24 , 36 , 48  jjl*J! 


_ 48 _  48  j 

60  x  60  x  60 


36  ^  36 

60  x  60 


!  juk j  .  4_ulij  48  j  4  36  j  4_rvj js  24  j  CjI  3  431  (_jric  ^Jl*JI  IjJLi j 

4  1 4  ^  ^.  <  <i  ^  4_j  1  I  taA-c.  1  ^  1 4  ^ >3ujl!  1  ^  1  lo  <  1 1  3,41 02  ^-t-u-a 

4JUJ!  0Jlj&  4 3j4 jJI  4  3 44jL^}U!  ^3\  2 

+  3692  \* 

9000 


.  Jl>.I  ^Jl  jj-<-u^  l-J  j  t^i\ I  4  j  1  ^  c.  4_3jjJ^  ell  Jl^  (jr43 j J  i J^>»3  I  ^ 

j_^j.3  39/11^  8  245/1  I  I 

JjljJI  4_jJU_*J!  oJJb 


(3  _LL)<>  (8  _LLL) 

39 

245 

by  -L  -L 

7  3  9 

.  'jiun 

:J^jJL1  JaJI  c_^ 

4ZjlAX\  oUUi! 

40  1 080  27 

aJJt>  Ja j)  <,»uJI  (Jjj^iJ 

358  33  294  93 

4i5MiUI  oUUX! 

30 

8  J _ L_L  894 

2  4  5 

(i)  320  20  _I0_ _8_  =  358  1 080 

40  40  40  40  40 

,  I  I 


/■■\  81  9  3 

(ll)  vvn 


93_ 

27 


358  93  _  33294  _  894 
40  27  1080  1080 


(ii)  Js  (i)  <. 


:  (LjJJlC.)  J-1..1  <i  il  ^jSLtlo  4_uajjlj->.  ^jLSeluaiJ  (jVl  LtljLa 

8  _[f_x  3  _±_179  r  lL-  5549  ~  894 
20  9  20  9  >80  1080 
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pgJLaJIg  ±±sd\  ftangV  :i_jjaJI 


40)  ciJjJLoiXI  ^.UUI  CjLalim  £__j_<3jv  4_3jj_LaJ!  (__£ j) to  n 

^jjJjLJtil  ell  j  JlJU  t— Jjjj.  />>!'  ^  27  J  i>>U  Ju>J 

L±U3  J_JL_3  J_<^>o)  JSLtlu  ct^- 


LiJ jlr-Ul  L^aliLa  4-1 V  Jo  4X- ^j-C.  ^3  jj-cuSLII 

Ja  <  (i  1 11  JlJJlJU  ^-j^-ioSLl  1  <-Jj  is~\  1  .  J  Ll_A  J_a^>Js  I  (jl) 

1 1080  =  27  x  40  j  33294  =  93  x  358  ^Ul!  ^  ^UJLlj  cUm...1I  Js> 
30  | qqq  ^  ^  ^  J~LmU^~i '  Lr^i  ^  J  ' 11  ^  j-t-aSU  1  I  _U£>  .  ^3294  <_j| jj>JI 

4  3 l~i  r>iX I  _} I  JlC. V I  l-Jj-us  $. 4JLjj_L>  jj>- I  (J  /^->4  (j^JJ I ^  ^  I 

L^-5  4JL>^^  £Jufc  t_;r3  (J_a-*-II  .  (jj_ca5L II  £_a  4^*- j**-  jl  JlcVI) 

.  Ju>-1 jJI  ^-4^1  L$la 5  (jl  J>c^  tfjufcj  .  4jjL*JI  jJ_ca5Lll 

t^LJI  jjscJJ!  ^JLc.  8  4/3  3  2/1 


8 

3 

3 

1 

jULaII 

4 

2 

32 

6 

iiLsisl  -Iaj  jliL^Jl 

35 

7 

35 

4 

14 

4 

49"0 

16 

^IjJr  1 

30 

5 

8 

c£' 

<-lU5j  ^jJ  (j^2.  do S4  >Lj_La  cjLjLvVI  ^juk  ciJjlc. 

^lc.  J  JuaJ  ciJjJij  jj  1  4J j^_cuJ  l_<_t5La_>  .  4_j_a^L£  oL^_uJo^Iuj  lLsjIo -v  ^u-oj-J 
(y^Jj  i4_4_sjL^J!  J^-jl^-LaJI  t^£-  <— ijj3  ^1  \j.  j  <  1 1  c.  Jl_jJlj>JI  c_jL<-u->J I 

£^_<_ul  4-j-j L<_u_j>J I  Cj l_jJLa-*J I  jL>ol  (J^Jlljj  f£  4^jl_J,l  ciJlj.il  1  xJajf 

♦Cr^b 


j  1  *  1  lo  3  Jl c.  4_uj_*J  I  4JlLI  I  I  ^lua  1  cr4 j  J  ^  ^  ‘-r3 

4JL_uj»  c_il^LII  I  Juk  ^Ljl3  4-43-1^  Cj^L>-j  .  4-u-uV 
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4_*JU!  Ltbj^.  4J j  3  <ll)  j-u>J1  4_<J^  j-uTujj  .  «4JLlJillj  j-u>JI  JjI 
jl  4_ij>. j_<j  CjLu^  lLIj^cj  LaJiic.  L^jLb  ^  3  ij  4jjL*-o  jj I jj  ^Jl  (4jj-i1£oVI 

4_ci^  L«i .  il^  34  L$3l jLil  j-ll>1i  ciJJbj  t2L]jLjJL!  j^>-T  ^il  u<jI>  <^yA  4_l!L_u 
4_jjl_uj3L] I  2LtaLm  yQ  Jlj>.  «  <i 31  ^Jl  4LL3JJ 


.  l^jj  l  jL_>j  I 

'2 

4_j_ajj! ^yb  La_A  t4jji_3i,lj^_Lj>JI  juU  (jl 

Jl3_4  £j-£.  .  4-LA-U^ItJ  I  CjV^L*J,I  (J_>J  l_^3  ^3il  (^^jjljJ^Jl 

L^_c3dj_C.J  3Jl». j  I  5  L$J j-Ls  3_i L?e_<_u  ,J_4  CxA lo  4  i_LL I  (^psj-dJj  .  4_3jj_LaJ I  jj 
^j-4  4  j  3  1  "1  U  4  *  to  3 1'  dul^  1 3 Lb  .  4_*_!j_4  3  21  4H>-L_u_4  LLajj-d 


3^L*_aaJI  Ijlu  S3j) L^-<-uJ I  ^ysyC.  jj&  1  <; 4  £Jj-4  ^jSLt-u  ^  1 C.  3^L^-<_uJl 


Led  Jubj  t(_)b>j-*J!  4-1 j  ^  -a-Js I  4  Jl  a  K  1 1  (jl  .4  3  1"  ->s_t  1  jLjuVI  4-tlc.  1_Lj_l^ 

jLl£l  (JTJ-3Luty  ^  llo I  AJb  ^jjJI  (J-^jlIaau)  Ij Jljn.  4_ l^SLII  0JuS>  (jy-^jjl J^>«-ll 
^_j_u  t4  «  m3  n  4jj  )  I  t 4_jlj_)j3uj  .  ^JjVl  4j>jJl1I  £yz  jJu>JI  .(IjuJino 


4_uLjJI  4j>jjJ!  ^il  4^.  jbj_a  (jJlj>JI)  4Jj^j>JJ  4_u^5LI  I  &J-&  ^.a-l-oJ  .  4j>. L_u_4 


. «  Lju  JjA  )) 

4_<_u_3_>J  I  4_jj  i— i ljl-L  I  lJyA j j  I j^>J  I  t-Ls  L«3_j  I  Jlj>-  I  ^j-A  4J  _}  l_»_4  Ju>o  1  LLlLl 

Y  tj— «Vl  c t^>  j  mi  i-jJ  t  l_ L*_i3dj  .  £—th yA  L^JI  j_J_cu_L<_u) 

.j-jj-J]  (Y  i— j j-^b  Y  ^1)  YY  j  J  jL^i] 
:  JSLjgJlj  4J^I_*J,I  c-tTt^j  (cjUKJI  ^j_ojJj)  jj-cjJI  ^ I  jJ^Z-ljj Li 
Y2  +  21  =  10Y 

^yllil  lLsLcjVI  JljvI  ^j-a  4—i ljl-ljjJj  4jjL»_4  (jVl  LuJlI))  ^ja j j  I  j^-J  I  (J  j-3j 
jl  JlC-Ij  (Y  Y)  CjIaJj-4  i^\  t^_}ljJl  c  lo  A  I II  4jI  .  L-Lul^  1_Lujj  L^J  1  <Ly  i  r«  i  mI 

I^^yijLa  ^jujjJI  4JjL»_LI  £jufc  (10Y)  jjJu>J  4jjL_u_4  (2  I  ) 


5< _ . 2  Lc.  ( 1 0)  jjJl^JI  _i Jlc.  ^  < m 4 

25  t_ jI j->tll . L^-aal3j  ^b  5  c_ jj_l^I 

4  »_jl . 25-2 1  =4  4 j  1  a c.  y>-\ 

2  c_jIjj>JI . j_jj>-Vl  ^jLlU  ^yjuujjtil  jJlj>JI  Jl>- 

3  L_jljJ>JI  . . (5.2)  JJJlJ>JI  JJlC.  C  3  \  £ yA  2  ^jJ^I 


.9  j_jjJ,Ij  ^jJjJlj^JI  Jl^-1  y£t  3 
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bUibuJl 


:  sJ^Ulb  aJLJJ  i 

L 

Aaj  j/»  0  Jj>- j  21 

▲ 

ylO  cSjL-o  21  Lulj  Y,Y  10 

r 

▼ 

◄ - ► 

w 


:  lit]  I  J  Ju>«J  I  _L>0  (Jj  l_4_4  J) J  tiJ jJLcoJ J 

7  t _ . . 7  ^  <  <i°)l  i 9+5— 14  ixjjbc )) 

49  c-jjJLLaJ.1  lit]  I  j  ju>J  I  7 

7  j?  cj! 3  ajIjLLo  3iL*-  t  dll  ^jSLoj  4jjb  1ju& 

JL^]  .  U  a  H  1  ^  ^  J 1  4^_*_a  4_bl_tbl  CjLajJ_*_4  (jjj  jJuujj)  CjI 

ji 

^J-CSe-t-uJ  i  4_JJLOJ^It]  I  4jj>l_*i!  0  Jufc  LsJlIc.  {jA 

<J_>J  I  j_&  j  jlj>J  I  (j  I  <_y^y "  +j  4j  lb  V I  LcI.4jI5  I  (J7j^  £_jj2,  I  ^  j  ^^>2  I 

.  4j?c_uj  £_ijl, I  (j  1  J  <—J j)!L>  l 1 

4_ ljl-ljjJL! I  4_LL*_LL1  (j!  LjJua  (jl^  4_!L>JI  aJufc  {_yt 5  (_£j-i 

^j+>  »  1 1  (ji  til]  ^Jjlj  j_&j  t(Y  =  3  j  Y  —  7  4JUJ1  oJ^Jt  (jj-2>)  tl+++ J-4  L+)“’L+ 
4_aLI  ^1  4_jI  til] 5  .  Lallan  LfcJij^j  4_i5LIj  t4_iJL_u  V jiL>.  CjVjLlII 

tjlill  (>J+.i-<-u  c^c'  .4_lIL_uJI  ^Jjlatll  (jjj-xa 

.  ^llLo  ill  I  Jl».^  -  3  l  ^  iS>y£-  3  L^_u  Jl». ^_1  V  .  l_t]  L_u  3  i  Lfc-<.uJ  I  4J  L<-u.a 


4-ut-u^pJ  I  Cj  V  i  L»I  I  ^  jb-J  1  4-Jj-L-i 

4_j_*_u^j  L$_b  (Jj±as>-  .  Cj V  J  LjlI  I  4lu_u  i_i]  l_Li>  (jl  ^ ^  (J 

alt  3j-3JI  4_LL*_a  4_jla_>J1  4JjLjlU_i  Ju-sa_3j)  4  j  lob  4_ctoL_uJlj 

♦  (4  jlob  4-4-15^  Cj^Lv  4_Laj  j 3"  1 .1  a  Ja+e_)  LuLu  4_1  jl_*_IJ  aJufc  ^JbLa-i 
^  4  1  <i  j-3-9  Lb  I  j  L^_5j  . . .  I  ^  <  a  1  J^>|^  4_3_j^_L>  ijra j j  I  I  ^lor.  I 

.  IjJl>.  4J^£j>JJ  4_ui5LII 


^^aJI 


3j_3J1  Lc. jdj_<a  j  t2  (jy-&  4_j_»_j_ij_ILI  I  4_J  jL*_t1  3 ^d  o! 

«  Lju^_« ))  4_u lit] I  3 j_3J I  I  £-^d^J, 1  j  Ju*J I  I  JJt  I 1  (j L£^  .  4_u lit]  1 

.  di l_*_j jJ. I  ^JlC.  ^Ic.  Vjl  ^  mi°iI  :Lr_4>  CjVjLlII  oJufc  43_3jj_L>  CxjISj 

(j  l£j  .  I  L_uJ  X“  L*_a  (j? lc.  i  J j_3j  (j  1  (j£!_4->  ‘  43_uajj  I jjsd 

(j j-SLj  1  4J  L>J  I  (_£ j_«_u  j  Luj  4_&Jj  t  <jLL>.  4-ul.ujuJ  I  4J  1  L.JJ  (j  I  ^Jjlj 

.  CjJu^j  (jl  4_l1L_uJI  J jJl>J \jj  3^11  jJ_aL>o  4jI  (^1  c(j\y>-yA  j)}L>J1  1  ^ j°i 
^j)  ( <1  C  <  <(i>l  4uJ  L-J I  d  I  JlC.  V  I  (j  I  LiJ  I  dJ^  dJ  <j  I  (^J_d  ^  dc.  (j J)^d  dz^yA 

4_j_i Jl_U  (jjljd  jl  t^LiLo  <?L>uV1  4_u>. ^JJ  jld^.  jLJ  cj^LiLLa 

4— LJL-LJ jd-1 1  JjdJ>JI  jJ-^LjuJI  yJZ  JJ>JI  (jSLCt-j  dUd^  .  4_l_<_u  1_>I_1. 1 

jldC.Vl  <?d$J  cU»j  j  .  (4-LltidJ I  jldC.Vl  1  <a  <  <■  iLa  od&j)  4_l!L_uJI  jldc.  jLl 
tj.  l~lf.  £_j_uLi]l  (jj_3JI  CjL_LuV-J  t  I  4 1 J  Id  udLoU^I  Jl 1c.  VI  ^Lj-d  (jjJJuC* 
(jrlc.  4jjLZUI  Cj  I J  LuJ  I  ^_y2>  I  jjfcJ  4-tLidJ  I  Cj  Lj_^J  Id  .  4j j  LxU  I  ^bLUl 

^ic.  _}l  dC.Vl  y-A  4  £i  1"  -^X  I  l_dL_UjVl  Jdd  dJjJU  .  (Sj-dLdl  dljLpJI  y  C. 

dJjd-Lc.J  ^  1  Io<  1 1  (j_c  (_£jjvl  $.ljj>.Lj  d_L_ujl  LaJilc.  VI  jljL^.1  L^jI 

/^>3ll)  oLjjj-caSJI  (jl  .c_jL_uj>JI  ^lc  (_^  4d^Jl_I,l  (j-u! j) 3 11  4_*_d»l_>-  cjJlc 
♦ « ^LireJ »  ^  3 j 3^>- ))  zyyj  4_i£j_4  jl  JlC.1  £yz  t^iC.  (j_tdL_uJ! 

(^^d  d— iLSld  4-tKil  3jj  is\  II  oJJt  (^yd  4_u_u_u^JI  (^^jjljj^JI  4_dl_aL4  Lai 
Cj i-L/d LjJ I  jya  Jdj>J I  Ijufc  ^jjl^JI  ^_laj  l  L^£j  .CjVdL»J.I  4jjJXj 

: oVj>mi  (j-«  lLLj-jI  4lu_u  4d^_»Hj 

2  ♦  ^ 

X  =  8X  ‘.(JllLo  .jjJlj>J  4jjL_u_«  CjLuj_4  -  I 

2  *  -  • 

X  =  4  :  (JL-«  .  2i  JljlI  4jjL_u-o  CjLuj_4  -2 

8X  =  4  :<Jllua  .  (4  jL>  ->JI  CjVjLlXI)  4jjL_u-o  -3 

X  +  4X  =  12  *.(JL-«a  .  ^JulI  4jjI  <  .1  -q  CjLjuj_«  -4 

X  +  4  =  5X  :  JL_«  .  4jjL_u_«  jl  CjLu^a  -5 

5X  +  6  =  X  :JLua  .  J-Jj-t  4jjI  « »i  a  _}l _L£.  !j  -6 


±_jJj  4  j  lo  -%■  4JLUAJI  4jjl_m)  {j^u-A-^il I  4_jjljjj2lII  CjVjLlXI  {_yz 

.  Jjaiil  4_<-^  L>J  I  1  3jj-L  (4_jjljjj3 

ll  4JjL^_4  3ldLj  1  ^ > j ^ -v  i^Lmi j  J^-II  1  $*^Ay  JuiUjuj 


.  J^-ll-u  La_d  Cjj-«  I 
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fSLilf  j*f 


klk.)  j^jLt-a-u  1 048  ^k  ^Likll  j  ^  ^ILaJI  I  ^pkl  cjLk  klj 
LaJiic.j  .  V jjselua  (— -JLk  4jkv  (Jj>.  ^  iJ^i °ij  ,1132  ^k  <-£3kk  dlLaj  ((jlj-al 

i (^jJI J  ^jl  ^  a  JlJl I  Jl-i^Ij  Lck  26  ^~<a_*J1  ^ya  ^Jj 

c  3  alt  I  a  (jr£  ^  u^>  I  Uj  .  (jrLa_<_u jj  I  Lu_uT  <_y^ 

$.  1  i^t°\  [^2 1  c.  I *j-£.^  k{_y>^ 4 <3 1  £j\  lo  1  < <i II  ^Jii  k}LJ1  ^y^Ll-3  t uu^j-A 


Cj  Lu^  LjJ  I  j  cdLUl  (_jr3  ^J_^_*JI  Lauka  i  4_<_u1j  (_LjJL_u_4  t  «G_a  Jl^s  ^£1  4jLo*  4_j_^_j 
e-iLl^  \jj%  4-LcIu  ^_1_>iJI  C_lk^  lJiJG  ^yC,  JJl£j-<^ljj  ^£>  .  j-*-tTu]  Ij 

4_3jjk  0_5c_jj  JljIsI  ^yl^.  1  ^ jk  4Jkuj  kJj  Juu  (_ tJ-Uj  J->JI 

Jl*jj  .  jJi3  0_3e_JI  I  Juh  t  jl  JlC.^U  ^^>-1  4-Ut-U^ItJ I  jjJlj>JI  _}ktjl 

.^Uj_SlLll  JljJu>o  (_jr£  1  jk-C.  JlII  k_J^_»JI  (j'Uuakl  1  j  g  <~i  I  ijra  I  Jj>-  Ij  ^Ljj>JI 

4(jl  ^  3  t<~>  I  ^  *\  1  3  11  Jlj-sDjJ!  £yC.  VjJ_4_u-0  (jl^  kjlic.  t-iLIii  j-tluLl 
^1_£  l  3  j  4.^  4  1  ^r.  .4_AjLlII  jksjVlj  LaJi^tIL_u_4  4kk 

.  4_u_u  5000  3^  3j_*a  VI  lia>  4_Lc.  LJu-a 


1  ^  j  1  r.  (J  /^i  flj  3^  *4jjkaJI  ^LClaI  (j  LLakuJ  I  ^jJ  ^J 

j  <  a  II  J.  $  *j  I^jIj  i4_u^_>JI  (jj  <  a  1 1  j  (jrJ_u  Ll<-uJ  I  ^^_ui.l  (J-^-*-^l 

4'-h’  ‘  <r>^'  .  eUkJI  ij-a  I 

^-0  3  1  <  >  I  I.  i— 3  J-t-uJ  I  (_yk  L^j Jjti  k-tiuJ  4_t5U  itjJUUI  ^-Lu_u  (  "  <  llo  ^yk 

^_yk  4JJlJ  ^j-c  ^31  ^-Ll^l  (^JJI)  plkLoU  ^j-u-SkJL  j-J~‘~L^  L>^  ^ 

♦  ( jj  <^>11  3 Jl_jj>J I  ^l^Vl 

L^Jl-Lc.  jj.  4  C.  3l_pJ  ,^^131  C-c-Uj^l  ‘-yJjkuVl  3-11  ^LkliVl 

jj  4kjVI  4-jl  1^)1  Mill  c i 3 1  c. I j  4 1092  ^k  (j LkL_uJ I  ^33 


^_yJI  j  L-i-j'uJ  I  ^_y-ll  j-C.  J3  Cj 4JL^cj  j-jz-C-  kjj LjuTu-u-^  ^3 1  .  4_u Ijj 

4_5L<j  ^^3]  ^>iJ!  4  3kJI  l£-^  tiil5  3lj  .4?lj-<-u  3k*-l!  3 k-«3-<-u I 

4_j j  (jr^-  4 Uf.  (jt£  (jk-5 J  * 4_3_jk J4-1C. k  4 ^_j jzc-us  ^-L<-u_43  ^j_c 4j I  LLj-*-4 
4^j>-T  (^Lj  3-J-^-4  ^  (^*4-^1  (.^kl  ik^kl  4_aj  *1132  ^k 

4-jlj^AJ  I  LrL-^J  4  (j  lo  mijI  4_j_£  c_3JL>-  ^  tt  I  xa  ^jk)  ‘kkkll  ‘-r*^ 
» Llu-<-u Li  4JkcI  ^_-4_<a->-  Cj  Jl3^  .  CjLuJoIjjJIj  cJULiIIj  ckaJlj  ^cjjlltJlj  4_paV-^VI 
.^ja/Ji-kl  i^y k  J-k-VI  ^-Ikujj  4  3 « <il3ll  3j^^ll  U^* jj^jj>JI  <ka^i 
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^^aJI 


4_jI  ^  1  C.  1859  aLc.  jJ_a  4-jJ^— iJ5LiVi-i  4JLLLlJI  (JjjJI  CjSjjz.  j.  a  C. 

0jLuIuI  (  jJ  I LajJc.  iLLLj  ij^vT  (J-jJ^-C-LL 

Ijl_j_ju  4U>-Ij  CjIjjI  {j7^  C-uu£  Jula  1  «  Cj  1  j  c.  1— i^J  I »  ^^jlJj-11  4  laf.  La  I 

4-jj-t-tTu  4  »  Li  4  4_tC.l_jjJlj  .  Cj  Llus  LjJ  I  4ioe_j  J^C.j  4_uLjl5^Jl  4jLlC.I  ^j-C. 

jjJLa jJilL  l_^_L a  ^Lu-JI  j)j£L  tCjLu  I  4_jujI  Cy*  4-jj^-a 

cJHII  Cx-uJI  Lai  .  1  ^j4  jJI  Jl>-  ^  JpLLv  (jLu-^j  ^ L.  / t  l  ^a  ^jjjLon] 

J)_a  4-ge_p->  ^  1  c.  j!  t  Vj)  1  <?  a  LlJoj  (jJzSj-s  (_;rJ3}L->.  I  ^jL a  ^jU  m4 

4_aj».j3  j_JG  ^J)  .  (_£ ^ks I  -Lj^Lj  £_a  4j^_£uJ!  jj£ Ll3  £_iljJI  dx_j_JI  Lai  .  Jj-G-a  JuLtl 

•  (^  ^<11  I  -LA  LLL  4jj_ji5LVI  jJ  Ij-^JJ-La 
0J  L*_Ju  I  Cjl. J  L5!_3  i  4_JJ  L_u_lV  I  (J I  V  L  (J  A*alu  Lc. J-4  (jy-t-L 
J)_a  J-jJLlil  i_u  L_aLaI  ^_ujJ  4j  i  LjLa^i  I  1-^-JLa  <J! jjvVI  0  Jufc 

^-*-Lj  jJ_<J u  <jt  LljJlC.  (j I  i^j-a  1  jJj  .  Ill  4jl>-jV  4jIj  i^psjVl  cLsjJI 

.HJj  J)5LaI  La  4JJI 

Jui3  1 j-a-C.  ^L->-  (jy^  ^IjUJVl  5 Lc. |j_a  J^_a  (j^Li  4_jI  lLS-^Lj 

.  o\ j-uj  JJa_*J1  Lr^l  *. Bjjj-Js  cr^  l£ J?  ^  jj-*I  4jL^  (jy^L:  Ijjlj 

4_>> L^-3  j-X-il'u  4jI  jl  t^jajlJJI  LI  ^jISL^Lj  ciJjLi  4jI  JJj  (^1  Jl^>. ^ 

ijJk_Lj  La  ^  1  c.  4J  c-<-l«-uj  ^jl£L^I  ^Jaju  jjU  ljuk  ♦  4J  ^J] 

.  ^-L-l5'  ^jI  ^1  t(_La_>iJI  ^j-cuj>Jj 

I  I  Jl&  L>i-^.^ua  L  I  ^l_L  it 

o-u'^\  ^Lalj 

^1  \  rt Tl  ju  a  t 1 1 , ,1  1  *  ^\l  m  ^j_4 
((J_4|  ti-Lj  1^-3  iltaLil  4-3l_>J  Mj 


:(jrjL<JI  ^stlJI  ^Lj  CjLtcLijJJ  ^Ij  i  4_<i_>.^j  4_tC.ljjJI  aJ~&  ,_^aj  (*) 
^ _ se _ uj _ Jl  I  j _ &  J _ La _ II  <_d _ j _ j _ a-  (Jj _ £l 


J - ‘J- 


Jl  f-L 


L 


-a>- 


'j- 


-^r>- 


_ <&j 

Jl  Jl _ Lai  L 


J - 6- 


Jl  Jj - la  jL 


LVI , 


1 7fl 
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feLftit  j**  j** 

^Lc  400  j_d_*JI  ct“43j^ ^-jL^  ^jl 

^ j)  I^_j  l_d-J  Jlj3  Lj j) ^  ^_i_>iJ I j  » i L<_u_>iJ  1  (ji^  1 4 1  gf.  y  <a c.  I Jlj  La  Jl Ic. 

{y-C.  4-1  j  ^  ->i-l  I  j!jL^.Vl  ^_j-2  dljj  Lj-*-<-n  L*_d  La_<a_^  Ju9  Ld-$-sV  t  Jlju 
(.  h  yyju  Uruu\-uj'$\  ^WUI  J-4-C-  I  .  <LdjJ_*_d  ^IjlC.Ls  L^ILjjI  4^jla 

Cllll^_U^  4J J^_>JLl  -il  JlC.VI  jl_3e_lM  CjM_}L*_IJ  Jl_5tIL<_ul  4jl  ^JLc.  ^L->'-l^ 

(jr_&  LTlc.  (J_<uLcuj  SjLlC.  J^\  Jj  Jl>-  3j_u£  4-<a-l^  ^-Lclu)  4JLdL£  _}jJu>. 

.  (<-_3jj^>iJ  1  ^Ju^J  3 ^  Cr^  J  4jL_^j 

V  -il  Ji£.Vl  HJj)  ^La-^aJI  jl  Ji£.Vl  ^ ^  ^ °i j  (jLjll  <_3JL>-j 

J)^-3j1  i_jrIlJ  I  4-T<_d-A  L_u_d  .  (2  J  ^jLUpHll  jJlj>JI  <J1o  jj.<_u£o  1  ^JLux a  ^>5Ld-J 
4-Ti-t-uJI  J_)L3_d  CjV jl_*_U  ljf-a  \  lo  d a  25  i__3j_*_j  0_jL^  4i_dJ5  £_d  t  L^j 

0jJi>  ^yjQ  1  Li  4 't  y  i"(tC.  4_*JjI  J^3jl  (jl£j  *  (  i  48  4j^_3_u^J1  ^_La_ll) 

4^>.jJlJI  ^j-^)  4-j-i_la5LJ I  CjM_}L*JJ  L$_d JiitlLcu!  lLsLcj^I 


4_u_uJu_A  Vl5LiTuI  ^Jld->  4_ajl_uj3  C-iMjl_*_d-i  <?J Jt>  ^J-jld-i  £)5Lc  I  C-<_l>.  1 4_jls  j^>J,  I 
^ L<_u_'v ]  jl  jllj-ll  ^  lo  3  llj  ££^_£l_5Lt,l  3  llj  ^_^i£L(JI  ^_ia_3Jlj  3^jIjJI  ^Jla 

. ^j)L>  1  (i H  ^c.LjJ!  jl  ^j)L>  < dll  i^£y  mic.  0)~\  t_-<jt^LU  (JiLc  4_ul  <>>4 

: (jSLtlojl  tjfjCi  4JjL»_«  X  ^_l£  jLtjl  LLlLc  jjl  Mid 
X3  +  aX  =  b 
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4+4-^t^ 


^Jl_a  .  3  j!  5  2  JlLa  ^jjjjlc.  b  j  a  (jj-£_j  c-^->- 

‘.^U^  L^uLi^j  Ijljj  4_tal_*JJ 


3  2  2 

X  +  P  X  =  P  q 
P2  =  a,  q  =  b_CL_p* 

La_<4>ju>-I  y,x  1  ^ j  1  c.  4 U ^ i  (^1  Luljowl 

:4JjL*_U 

2  2 

X  +  Y  =  qx 

X2  =  py  :  ISLl  I  ^Io  a  1 1  ^-i-u  jji^ 

aijUl  ^5  ^Ju  Y  J  X  j)g?r  4^  (j-LujI  Lj Jl>. jl  Jl£  l1U.1L) 

4_j_) LuJ !  L^JLfLuJ  fu-uj-i  CjVjLjlXI  0JuS>  j-<^-  (J-aL*3j  .  4_lL^VI  4_j_i_ui£2i]l 
\-A  llilj  .  3^_HjL_i_4  4_)j— ljv.  4_a_jj_Laj  j I  (jJl^LloVl  0Jl&  ^Jb  4j^».Vlj) 

(jLlj^Lj  (jLjJ i l_*_l I  (jl-^  3jHl  jJ! j  ^bl^Ll.1  (jLuLuJl 
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♦  4-lL/^d I  I  4J_}L*_LI  uLalilll  (jj^3  ^3  .  ( 

.  ^l_j_>JI  j-jQ-C-  4_dJ^_L>  ^  1  Li  4_J  jL*_a  I  JJt>  j_u_u 

1-^-4 jl^Tu-u-i  ^il!!  4JjL*_IJ  <_j jJL_uLi  flll  cjV^L»-c  cdJj£ 

:  4-JjL*_IJ  4-j-i-u^J \  Ci^U!  (3^  t-La_<a— <-I t  I  Jl$J  4_pajjl jj>JI  ^-l-uo 


X  +4X=  16 


:3jj_oaJi_j  4JjL*J,1  &jji>  IjuJj 


'X  9  9 

XJ  +  2"X  =  2. 4 


^L^II  ^  U  a  11  (jl  Lt1ju  I  _L4> j  .q  J  4  j  a  J  4  jP  J  2  1— Lila  xj  I  _L4>j 

t  Lii  I  _}  l_*2, 1  3j^l  jJI j 

X2  +  Y2=16  :3jjIjJ! 

X2  =  2y  j-kij! 

t_J J_L<_u  Lj  jl  4-J_)Lj_)  jJjL-uJ-J  Lol  (j-uLfc 

X  =  2  (jlil  . j-&  X  =  2  (j!  <>GJl_>J!  ju>oj  . 4_LaL_uj 
iiJJ  Jl£^  X  =  2  (J_A  j_&  I  Jl_A  LL^UTl^I  j  .  s^JalSLU  3^1  jJ  I 

.  I  4jjl_*J,l 


: 4 Uj « <1  ill  I  cjLjJl^jlII  ^yULjj  ^ j2Li  iiLIj  (jLkJ 

5 4j_il_*_«  (jl 

■  qx 


2  2 

X  +  Y  : 


:  c-xTtSaj 

—  =  Y 

Y  (q  -  X) 

:^jrA  7i]\  4J^L»-oj 

V2 

X  =py 


p 

X 

X 

Y 

x2 

Y2 

.  JC 
“q-X 

:  Jlj>o  -^-  _j  4jjl_*_ll  i-jj-uzj 

x2 

Y2 

9 

P 

”x2 

:  4j_i  lilj  1  4_Jj  L*1 1  Jl_>oj 

P2 

_  JC 

x2 

q-X 
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4jjL*J,l  Joo  (X-q)  LfcJuuj  X2  4Jjl_*_U  Lj^_lo  Lc  I  jlj 
j_&  4-ui-ut SLJ 1  4_!jl_*_<aJLJ  (Jo-  <J^  (jl  (^y-Lsu  1  -L&j  .  L^jI  j  X3+p2X=p2q  SLogj^Ul 

.(j_u£l*JL)  ^.uSLtJlj  t (jO-UL-UjJ<J  1  (Jo- 


2  2 

X  +  y  =  4X 
2 

X  =2y 

4JjUX!  ^j-a  Ju>u 
2  2 
X  -  4X  +  4  +  y  =4 

(X-2)2  +  y2  =  4:^l 

tj_c  i-L<_jx__iJI  (jLS>  I  j!  4_il_3 

.  .  2  2  _  t 

0  Lai  y  j  (x  -  2)  :  (jl  c_<j?ej  •  4_^_u^_ua 

jl  Ji_c.Vl  CjI * ij a  <>J_&  ,jV  4  I  jl 

.  4  (j£.  (J_OJ  4  1 1 

2  "2 

4J j  ^  j-a-l  Jl3c_l3  (X  -2)  =  1  J  y  =1  (JjLstiJ 

(jl  Lai  I  jJ  .  liJJj  4JLsr*i  ( ill 

2"  '  2 
y  =4  j(X-2)  =0 
2  2 
y  =0  j  (X-2)  =  4  jl 

y  =  0  jX  =  4:  Lalj  y  =  d2  j  x  -  2  La]  (j  jl 

cLulill  SJjLaJ.!  CjLil^-aVI  ^.a^v 

4_l£LaJ. I  SjLp-^il  (Jj) I ~>iJ I  (j I  JL3s_l£ 
.X  =  y  =  0  j  X  =  y  =  2  4JjL*1I  0 jiA 

4  j. j  j  » *\ "1 ! I  4_bL*JU  V  ^LJI  (jl£La)M j 

(J_>JL£  .  L^Ue-i  (JjVl  (jlSLaVI  (j£J J  <4-lLuoV| 

-  ^  ^  t  ^  I  L*  1 1 

X  =  y  =  2 


.  4-j-ujGLJ I  oVjLuall  ^jo-Vl  lIsL^jVI  <JoJ  (jyalj-L  ^Lo>J!  ^  lor.  1 
(JlSLtHiVl  Jo-1  ^43  4JjL*J,I  £_loj  L^-a JotTu-ul  4_dl_*JI  4Gjj_LaJI  CxjI£J 
^yJI  CjVjLslII  I  Jl^_i  (1_JLiL<_u  (^jJI  4-JjJL-uVLj)  4jjLjjlX! 

.  L4I0  c-S^ju  ^yllil  4_ua  1  lo  <  11  4_j_ujGLJ  I  CjVjLlJJ 

. 4_«Lc.  4jlu^3  La JocU_u_4  I  4-u.ut^J  CjVjLua  (Jo.  j-<^  ^jS-^ 

4_IjLlX!  oJ^t  (Jo  (^£L$_>  X  =  a  bX  Ja.  4  lit  (j_4  ^y-A  CjVjLlXI  eillj 
X2--^-X  =  Y2  jlSIjJI  j_k2j  j  X2  =  yVk  t^lSJU  j-kiJ! 
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£-<3  4 j  Jljv.  ^j_<3  4_j_i_j_* *^I<J  I  ai^LuJ]  (j!  ^  J^Lj  JlLIj 

lLIjJI  .  4_j^_j_3t_j-aJ  I  4_lj>. ^X\  ^JjJL>JLj  (. t^>  7s°\  1  <a~  ^  a  4_jI  ^3  to H-j  ^JLju  LuI 
(jl_^  4_jV  Lgj  LaLaTukl  JljJ  42SLJ3  4  4_lIL_u  Cy*  3-4-C. 

1_AJljJlj>o  J^_?e_-<3  jl)  4_ >JL«-uJl  jl-LC.^1  £-A  ^J-cLjiILj  (jl  4-iic.  ^J-ptlLcui,  1  3 

4_jV  L-lJj-C.  !  -LA  .  JjL_uJJ  (Jjv  ijr£  4  rtjl-03  UJ  L)J-*  (^-j-Al  <3  3 

4-O^jJ.I  jljL^^!  ^Iju5tlu_u1  C_<_3fcJ  4_il3^J»JLl  ^J)Io  nil  4_uLuJI  ^JlSLtloVl  ^U-UJ  Jlic. 

(jl  4^  7)  4  4_jI_3  Jl2J  .  4_ lJ  1— <_u_I  I  jjJlj>JI  4jJj  ^l-*-3  .4_JL_uJIj 

4-j-l-u^TJ  I  4J^L*J,I  4  4  in 4  4_j  T  4  13  (j  I  d±}j£  4jL^j  tcLaj^JLi 

X  =  0  (jl_£l  44_J_JL_1Jj3  4_JjL*_ll  (^jJI  j-sVl  iX  Jj_^>J.I  (J^£- 

.  Ijjlj*.  1  J.'-nl 


(gdt^Jf  <^U )  feL^Jf  j*f 

4—4  I  <  >i  1  4iu  -L>iJ  1  4_Hj  1  t  i/>  L^J  I  ^ ya-Ljj ^A  4j  l— J  4  C!  l £3- uj  ^SC-ljj  I  l_J 

4_LAj_j_43  4^_lj>JI  ^_<_oL_uVl  4j_^c_i  LcI  ♦  J-lL^Tl! I  4j 

(Jjj-43  3j-^  4  (a+b)  ^Lj_43  4^j4  Jl^I  ^j_43j?c_43  0-LA3  .  4_jj  I  Ju>J  1 

4J  L<-gJ.I^  4CjIjLl»J!  ^ja  £-30]!  I  -la  tjJLu  4  4? 4  4?  jT  3 , 2  ,  I 

a+b  ^£jL_uj  jl>*!j  ^J!  Lc 3^3-G  (a+b)  :4_JLl!I  lj;rA>  1_La 

.  1  JU2 j|  4  loj  <  <ij  J^-Ln.  4_L1LLA  (j^SjL_a£  4  -L>.|  3JI  I  jl  4j|^ 

^3^ _ uj _ 5  (4  +  b)  (3 1 _ £  il _ qa  ^ _ cu _ 13  ♦  (a  +  b)  =  a  +  2ab  +  b  _ II _ <;  4 

a4+4a3b+6a“b+4ab\b4  LjjL^a  dJJji  Jj£-i  SjSUj  ia3+3a~b+3ab"+b"’ 

.  JJi^.  SjJijl  J£}j  LajJ^-J  . . .  I  jiSL&J 

3-^-TljI  ^  <  J  4^>  II  Cj  1— L-ua LjjJ I  ^JLc.  (jL^  L^jL-u  i-ulj  l_^3 

Laps  ^  1_4_>J  I  JA£-  \a  I  .  Jl>J  4JI)  I  j  Li! 3^  4?  43  Cj^L^  L»_43  jJ 3-4-^ 3U  4_U3J)J  I  JJ>* 

Cj Lj 3_«_l^  J3_^.  4ltJt_j  4? Jljv  o  L^J!  ^J_i^£^3  4jI  3!  4 4_Lc.  L^JLSj  J4j0  (33^3  jjl 
^'^((JLSL^L.,)  c.<JLT(_«3->  4_j_« j 3 1 3^-J !  4?  J_A  dx^^c.  .  4_j  L<_u_>J ! 

.  4_j_i  jljlJI  c— 3  ^L^u-La-'U.U  aj-u^,  L-sdI  3_>.  L^j  V  4  <l*-l.u  1 3  cjL^IJLj  3.43 

.  CjVLiIL>.,^I3  4^ju-aJI  <  I  SJlj^s  Sljl  Clul^  L^jI  LS 

1 020  44-3_5e_a  42 1  4 « <  ti  3-<-|i|->2I  3-^  4^1^13°  dJCJi,!  I  jla  4jl5  ( ^  *) 

•  4j  J^Lus 
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.iAaJI 


cjJj)<BU  CjVLaL*_-a 

(ci+b)  ^3-^ 

1 

|  | 

1  2  1 

2 

13  3  1 

3 

14  6  4  1 

4 

1  5  10  10  5  1 

5 

1  6  15  20  15  6  1 

6 

1  7  21  35  35  21  7  1 

7 

jJ! 

ji! 

^Ul  lo  <  (I  II  3 


eJ  :  4_Li_u_uJ  4_uajj  I  I 


Ol 


£—U3jJ  ^-1}  jLuoJI  {yQ  (jjjijfc.  £_<a^S-J  4_La  (^jljl  «  nil  £y&  (l  l) 

I  j_&  .  ^LUI  y  l^i  i  <i  11  a  Bj)  lo ^  ^  ^  £>^*11 

i  LcuJ  I  wL>iJ  I  ^Ja  LU I  lo  <  n  1 1  £j  La 


jJJ  I  8  28  56  70  56  28  8  I 


jj)  »  11  *LjI  Cj L_uo l-j^J I  j  ^a  4_u_u_ujJI  4_uj_*JI  CjIjL>oV I  C-O Jl^>- 

(JLa-C.Vl  1 1  ^^e-aL^-J  1 B -%■  Ju0J  .^^^VL-uVl  J5)j_Bai]  4_j_u5>  jJI 

4_jJl_L^J!j  4_j_il_j yyl Ij  4-j^  is\  Uj  4_jJ_jLlJI  oLlIII  £jja  i 4_u^_*J I  4_ua-L<J  1 
.  J^_ujJlJI  g  U1«.U  L>.llua  ^_L^oLa  tCjljL-£2j>JI  <jJ Jj  ^ jJjua  J-&  La  1 4_j_Lu-^J  I  j 

^j_uaL<_aj  1^  ^-lIlc.  ^_u_^L>iJ!  ^a  4_u^JlII  4_i_^JL*JI  B^^iiJI  ^.uL-uI  I,j_& 

L^J-o  j-^Jlj  iCjLj-l^LjjJI  BjuJu>-  Lc. j)j_a  I Jul  i_j^_*J!  i_lLI j£ 

I \-u3  .  4_J_LbtlI  I  4_<_u  Jii^J I  ^)-u-<-u I  I j) »  ^  L^  .  Cj  LlLU  1  * > L<-u->.j  ^_j_>J  I 

i^l  JlifcIL<_uVI  g yj-u  ^yC.  £.^_iI1jLJI  £yj 3  jl  JlC.  V  I  4-j^  lo  4_uL 4_lxi  JlJL^JI 

i-lLI  a  ^  i  L ^-jJ  I  LuJo  Ljj  £y&  ^  c.  V I  I  4-^jv^j  <-£JJ 

.  (i  lo  3  La Jj  L<_uI^_lj>J  ^,m  t\'><  ^njT  <_jL^j  (j_o  JolaV  ((^Jj_<-isVl))  e-iL^  ^i-C. 

L^_jJI  Jl_lL_oJ  ^1  4_U_a_UjJI  jl£La  VI  4_u_u  4JL<^Tl<-uJ  ^-UuLj  jJ-J-3  t _ 3^_»J  I 

l-JjJij  La  IjuXBj  J  Bla  4-pe-u-u-L I  Ljjl  Lai  .  O L^jj j Lc jJJ I 
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^jlj  i  Cj  LlUs  LjjJ  !  ^£1  4_uj_*JI  4-^-A  L«-u-l  1  4_*_^_<_u  4jj)  <Iuj  yA  (jjjd  4_juj  I 

4J  Jl_u^]Ij  CjLuJIj  g  Lla-^J  1  (JlLd  ^_£jj>-Vl  ^ 3  dU  ^_aVl 

.  4_uj_*JI  Cj!jL>ijVLj  i4-jL£.yu3yz  L^J  (jL£  jl  u ;  <  t*>  1 1 j 

L^_4  ^_Li£LJ I  T  I £ \^  i Cj  1  j  i  's~> Lj^J I  4J  {-us  1  t j^jlU  ^£Lj  L)l  (1) ^  ^ 

j-lC-  iyz  4-ald  ClljL>ul  iyz  4_Uj»jlI  !  Cj  LuJa  Lj^JJ  c-.<-<- u_a 

(^Lt>JI  j-c^)  ^r-cujLiJIj  Jla  c_j 

» 1  <;  1  c.  1  £  <  <1  a  )  4  l^  ^>UI  oJ-£t  JL13  (jl  VI  .  Q^-jljLdJt) 

(jLSLt-u  £>-°  Cj  1^  <"iC.  lyz  t>j-\-<a-<-u  I  1_La  j^Ixj  . « Lj^_jJ I ))  CjLjdslj^JI 

:  £>j-&  Lj  Cj  La  1  ^  <  n  L  I  j_o  L^  ^jjJ  lj  4_u  L> ^jJ  I  Qj,  Ioj  x  (i  1 1  C-<_>o  C<J  l£^  I  I  j  V I 

.  i^^jl^X  1  IJ-4  illajJ  4  1 1  a  ^J3  1^— L<-u  ^J3  ^lo l_c.^a  Jl!^  ^  JlI I  dL4->»j I 

4_u^_*JL  4_paJjtJI  4J i  4 c. I  ^UkJ!  j.  «a f-  < 2i_I T  La^  t4_uLj ^jJL  1  a ^  1 1  4 c.  I  L u£~  Jl^£ 

UJ1*  4_jl_3  ljuk  ijric.j  .  (4_u_ujLlll  4-lLuo  V I  4HjlL  4_il£d  Pj-X-tlu  g.  Lulu-o  L) 
(^J,Lc.  Qj)  <ajllo  ^  (j-uJL-uai. jl  ji  t~ c. I  ^lc.  dll_L& 

J_oi  .  Lj^-C.  ^ j  J (j7^~  Ly2  ^  ^  ^  (j V I  L7*j>iUI  I  (j-<a-3 

I j-u^j  4-Uj-C.  Cj  V  <  ajj  ^  4_uj_*JL_3  ^^jIjL>oI  I 

.  4_uj_*JLj  I^j 

Jl>-  c_Jj_*J  1^  (j  Lj I  j  T  (j  l_3  .  Jj  ^  I  C-t-U  l_(_A J  .  (J  Lv  Cr^"  J 


>1* 


^jL 


V I  ^  <  <1  1 1  £j  1^  t  ^_A^_ljlj  LLc  dij  £ ! J  ,i  xi 


4_jjLj^_iJ1  Cj  LuJa  LjJ  1  ^  Lj  I  LlILj  uoju  VI  t_<^cj  .  LjJjLjj  LjJlj_Aj 

l_^_L>3  I 4_«_uJl1^JI  Ijjjio  jJI  (j-0  ^-JJU-sS  ^JlC. 

(^J  JlC.  j-paj3  ^Jl  LaLa_j  I  j_^jL>-I  La_jl  .  LuTu-u  1  Luila-La 

(JJU  JL-L-La|  ^  1  C.  tjUj3_J!  CJ 1— L-U3  Lj^J  ^y-L-A  JlJI  j.  *  H  j,  lj  .  .  .  L-J-UJ  l_L>3 

♦  11  lo  1  Lb^j  ^j-ai  wLuajL^  1^  i_yj)  ■4.jll^> 

^  ^LaJi^JI  tjLj^JLj  V  4_uj-*Jt  Cj Ll<Jj> LjjJJ  4_j_>J !  4jjl_SJsl  (ji^  I  jJ 
^-1  ♦  <"1  c.  LkJ  I  I  L_J  1  I  £j-A  ^  jLi-<a-l  I  li  I  V->*  L>JJJ  Lj 

{Jj-lm  (j.  U  J  will  j_uQ]l  » _ 3^_»_U  ^jl£"  C-1.0*)  ^jL'V!  g. LlZu-u Lj  dll  JuT  i _ jjjtii 

!^£  LjV-^  Cj l_L/d> Ly I  ^£  ljj-ua-3  ^jjjJI  ♦  £j\  1 1 1  *4 LlX I  aJU 

^  i  *< 1  Ljj)  i  j  4j  4  I^_j_j  ^jLlII  j."  1 1 1  j  I  j  1  n  LLJI  ‘.  4_uj_*JI  ^JLlII  jj^Lu 

•6^b 
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^^aJI 


:  4j^1jJ1  4  j  ,mjJ1  c_jj_*J1  CjLal  ^  ,  nl  Lalj 

4  ^-j-jJI  4_^jj_Ls  1  j Jo- j  1  j  t 4_j j-cu-aJ  1  ^  lV<  1 1  4^_»_d  I Ij-C.  JujI 
cj  LuJ^»  Lj  jJ  I  1  j-dHal  ^  jJI  cili Jjl  I  o!  Jlc.VI  ^_j_uul]  4_<jL£LI,1 

.  ^_laj  L^jf  jlji£:Vl  tiJlj.il  iyA 

^L-£2j>-I  ^j^a-ll  (^y*  t  ^j-ikaJ  1  ^l_la_Ll  I  J^Lu-u  4jI  udljjl  1  j-£L«  '* 

4^aL*J1  JlC.1 j-^il  ^i}  il  JlC.VI  ^_£jj>.Vl  £-J  jjVIj  4_sr j*a-  jua Jl  jl  JlC.V1j  jj_coSLII 
jl!  ^j_oL_uVI  (j-oL>-  4j>- jj  I jjuisjj  t  1— L<a  j^e-J  1  ^fljj-ju  Jl*_j  L^jI  j 

.  till  jJ  L^-l^Tu  ^ jJi]  I  j  jj  Jlj>J  I  4j>J  l_JL>3J  4_J  LcoJ  I  J I  JlC.  V I 
4_L^L«i_4  d<-<-u_ lJ  4_jJJljlJ!  <11  yc  4  a  1"  -^il  1  £-Jj_jV1  jl  :  LULj 

.  L*^_l3  L^H]^Lj_«  ^J_)  ^ c  2? °> 

^y-Lj j-tTu_<J  1  j!  ^j^JgjtJl  ^1  lo  <11  Loa Ju^tlLt-u  1  1  jl  l^jl  j  ^_jLliIl  ^1^.  (3 <^>^t-ij 

.^L&JI  Jl 

j  j  loi  jjfc  L^_oa  Jl>.1j  Leal  .  ^Ua_i  (^1  ^  1  JtitlLcu V  Lj1j_4  Jcvjj 
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.  I  Jljw  4_3oj-*_4  (jjSLuJ  4_4l_*J1  flj-u-Jl  jJ-u-oL^j  (j! 

.  1 582  ^Lc.  ^g— l -u^ij  1 1 56 1  ^Lc.  jJj 

c_bjl  Jj^l  4_jl_Lij  ^1\  ^  ts~i  il  ^3  1 1584  ^Lc.  (jlXjji! 
4.1c. S^\  4  4^^j  Lajilc.)  1 60 1  ^Lc.  L^jjj  ^.uSL<-ul 
1-4— I L-S  (J  4  r.  .(4jLjj>J|  4  4^"m  JjoV!  4_4^1o^_4  ^Lal 
A  Lc.  ^4-^5 1  .  4  1  JU£1  rill  1  L<-a-UjJ  l_4  Lc.  LlC.  Jc4  JlJU 

4__4l^_c.  4  j  1  c.  Ij)  tsny-Sy  i  jl  <n  £}  11^  5  a-Ju jJLs  1621 

.  Cj  1  J-L<_u  ^j_u_4-2C_)  t-fJU 5  JlJU  Cj  1_4  .  (J_4-*J  I  ^4  0 

Uli  *  UM.fr  lifltj  cn3M5  £jjQ  L-J  j-AJ  1_4  4-4 -t-u  Ll  ^-luJ 
4_bj_*_U  4  »  j  i  lo  ^Jj-4  ^_j_l^1j_4  (_jr£  i  4-u-u^U  1  4_*JJl_j 
^jJLjlII  4_3Jl_&  (jl-^J  .  4_jJlaXI  4jjjJlj  J) lo  < 4 j 
^_j_4— >-  ^-j-ka-tu  3jl_C.lj  j  Jo 1 

.  l^-Lu  4^j_»2.  ! 

y  J  C.  4_C.J_40?e_4  ^jl-3  OJJt  £y£- 

4j^_joc_u^  £)  I  (_T2ll)  ^-jioL-u Vl  ^-4  4jjLc. 

4?J— A  d <  nr  isn  1—4  1  jl_*3  .  4 _ 4_ljj  I  ^yjl  cl  i  i  <  n  )  (4  llolo  y\ 

1  nr  tsn  ijrlc.  4_JjI  L^_iL^s_<-ol  ^  jJs  ^Ull)  ^-jlaL-uVl 

(( 4-J  j— <_uJ  I  4_jLjov  »  ^jl_£  4  (4jjl_aIL4  1— 4H2W I  CjL^jJu 

:  4_cl  LUi  1  Lalt]  1  ^ lc.  ^ y  T\ 


(j -a  4_ua£j  L4J  ^ '  nr  ^_,_uj|  I  jl 
OjLc.Ij_JI  C10_Cjuj  4-ALl.L?' 
4_>-jl  i_dlj.iV  4_J_4fcJJ  ^ylLl! 

I^j2  y  15^  4  fr  1 J  (* iiV  I  J-U  4-LtTuJI 

^J|  1  4_3l  j  C.i_3jJl 

j  1  ii^pJ  Vi  4_>-jJ> 
1-4  I  j!  J  4  La^_j_l4J j  4_S_l3  jJI 
i_3_JI  JjjJLlI  <>  •  j  .  U  tl  4. j  .4  A j 

.>  :  ^  ;  11 

j^kUb  jJjJIj  ,.<K  11 

4^j_>JI  OJjIlIIj  4,JaQIIj 

3jI_4.I  ^j-4 

t_7_)LIiJlj  4jj_4sVl  jJaJJ! 

JJ_4^I  £—U3JJ  1 

(j-4  C-'-t£  Ijlj  4  L^-ll  1^1  1  (_r5 

V  /j__i  jlJ  I  '  ‘1  ^  I  i_d _ 1— Ij  I 

fdt> jVj  Oj  Ja»  ojLpJ^ 
JSLti 

JlJ Jl  4  4.  4^ljl_>lJI  JISL^T  (J-^ 

Lcjj  jl2Ic I 

^_4  ^-4. 1  LTlJ  1  j  4— 3_IVI  (j_ a 
.  4_42_uL>iJ  I 

J^SLo  ^  n  >  4 

— aj  Jjl  — uslj — II  (j_ a 

4 _ ij  J _ *_ )  lj  >  I  ^  ^  3  ~  1 1 

"J  ^  ^  I  '  I  )  I  I  A  1  I  *>-  ,  <1 
Jj)~>  4  n  'll^S 
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±±a}\ 


Jj_jL  ^^JjVI  OjjIjuJI  ^bLSLua  ju£,  ^Ijj  ^Lu  jjSLu  jL£^  t  Vjl 

.  U«3l3  ^jjjjVI  j_<a  j_a_uaV1  ^L>.  I  (joi^_u_ul  <_3j!  JjjI  0^3  j~,t,i  *  *' 


c t^>  34  ^j-uaJ  t^julSL jVI  uj_}VI  $.bj>.V  4_ua  4ljbs-<a  '  *  'J  3  ^  \  c_-Jt£~ :  L3L3 

^yi]  U-U-uJj  1  »  L»4  C__u£j  IjJLuj  l£Uj£  1  Jj  iJ_J_U_u£Luf  CjLlLu-cj  £__uaJV 

(uj>  miUIj  o«Lajj)j  (j-uuli-uj  j3j_ol)j  (^^JLji  OJ-^) 
j_c.  La-JvL  3 jLLjJI  4a^~  i  4lL^bs_4  Jiic.  c__<j  jua  43  Li  4_4lj3ic. I  jl£^  :  LJLj 
LJj  lilLa-U  4_jJl_U_>.  VI  C-lL-UjLaJJ  ^yC,  I  _i  JlC.  ^  t")  5M  t  (JjVl  cj-U-^-L--V  lLa 

.  4_La  <j\_j_3ll  4ZLj£j  Jl>J  ^1  ^\ 

« <i jJ I  jjj_3J I  j b*o  Cj  Li L3j  jj LjlLL  jja  ^i3“'a  Lr^j)  <:LfJ J-4-0 LI ^  Jj3^  *  L-*->  !j 

0J-£t  3  Cf^-dJ  ^  ^bajJa  J.  <  C.  4-jj.ar-  <  U II  jl  Ji£.Vl  ^Lajaj 

3 J-C.  jJI  £  I jl  -  Ij-i-u  ^g-li  I  -L&J  _  |j_0»  I  .  L3  LLaJjJ  ^Jl  4-jj-t-g]  I  4_C.  La_>3  I 

4^Lju_3Jlj  4  j  a  j  tLlI  ^jJjlII  jj  L  3  j  !  4  3  <  n^LaJlj  »  La.laJ  I  ^^Jl  lju>.  4  <a^ll 

j-Jju>o  ^  ^  <  <n  L^jl»  tJLa  31  43 Ljj  3jLl£.  <-dJ3  ^Luaj  .  I  Jl>-  ^jjj-La 

. « jL_ujVI 


Advandement  of  Learning  ^la3JI  ^Jl3j  tLr_ui_ujJI  4jL£  ^  jj£L_i  o^j-c- 
£-jj_3  £--uaJ>iJ  t « ^  ^ L a  1 1  £ LLlI!  3jLc.l  »  oLuuJ  La  t4_u^  jujju  ^LJI  (1605) 
jJ>  4-3 13  j  j<  3"  II  <__i jL-ul  j  I  oj3lc.  jj^LLajVI  4  L  3 1  c-uL^  .  4_uL_u_i  V I  4^j_a_I,l 
4-u-<_uV jSL<-uJ  I  4_<_uj  JlX  I  Laj  j-LL  4j  \-us  1  Jl3J  o  ± I j-<-u  1 j  L£  4j  Ij  Jj3 
j_a  jLl^!  ( J  U  ujT  J-^La)  {jyc> J)  is~t  (I I  ji-Llc. Lj  4_LvI_3J I  4j Jjl33ll 

t^l  juVI  j-4  Vjlj  ^ j 3r.  J I  j)L^  jJa  lJJ3  jl  (J L^jt 4_j_?Lij I  ^^Lli^.1 

^^y^jlj  .  lAj  ^jJI  JjL5tiI  4_5t_pj  4 3 j 3 ~>J I  43b!  ^yjl  IjJLa  j^jLJI  jlj 

.  (Jy  lj 3"  t  „VI  J.K  33 1 1  j-A  ^^311  ^JlZlI  Jlo. jJI  <^>ll  tjjj-LaJI  jl  t-dJ3  ^^LaJ 

4 3 <  <il3l I  (ju  (Jj-3^  ^3  4  3 <  «il3l I  o Lc. ^  L> j  « ^JlaTJ I » (ju  j j^L->  33-^  ^3 

1  <  <;  ^  4  ^ J  33 1  Cj^Lj  Jj>- jj  431  (JL^j  .  Lojjj>o  LaJLc.  jVl  Laj 

Luji  (j L^IL LisJ I  j L-3JJ-LJ I  .  4-St-pe-u3  4jJ Lj  j LLlL L>-  j Ll3jjla  :  4  3  <  nl3ll 

^^LlaJI  (jjjlaJI  ^jouaJL  •  Vjl  La_Aj  t  b  ^  J I  Jj>-  ^-Lc.  Lu_u  lj  ^y-LaLlI 

^Lj  I  ^jjjlaJI  Lai  .  ^LajL3JI  ^y=> j  ts\  \s  g. I  Ju_£>Vl  :  L313  .  4  to 
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6^j^p  ulltbCilj  Q9S4J  (jJULUiulji 


(j-A-il jJa  ^_L*_j_j  I  L_tJ5cJ  .  I  4_jj^>o  ^5  4_3j_*_U 

iC—clSLII  ^y3  j!  i—SjLlLU  jl  J)  lo  4 1 1  (j-*3  1  ^ ~v- iTcTu-u  1  Ls->V  4>JlAj  t4  »j  iloll 
<-_3-LA  (jl  .  1-Aj LiTcv- I  j  L^j!  3  4  *  j  i  lo  1 1  4-ua^ 33  a  4_<_ulj  J  £yj  (J_i 


♦  4  »j  iloll  ^JL £.  3^  loj  <  <itl  j_A  ^JLjlII  I  -LA  <JjVl  4_uL_4j_)  V I 
4-3j-*JJ  4_lU.»J I  C-x-J-lL^Vl  ^1  4.C.  l_3J  ^yzjjuz  ^  ^4 

♦ « ^j-uua-UJ  I  CjL_uIj  J  O-lSJjj  I  ^IlJI  CjLaLLlIIj  UIo  *>»  V I »  4  L^j  aL^UJ 

^jojL^-uI  t4^r  <  <i33lj  4-tl  Ua j)  Li  <  njVl  ^j-a  1  3r3 11  ^^yJI  4j>-L>JLj  (JLJ1  ^JjjluILo 
4  3  <  <il3ll  LiIIj  -L3J  ♦  dJjLftltil  L^JlSLtTuLj  4-u.<-uV jSLcuJI  4  3  4  <il3ll 


.  liJLr  4^11  j-y-A  c  3K~j  4  4?jV  <  <1  4  lo  « <i3  <  (i  ^^l  cU^-sU I  1  ^ ‘X  Ij  4 3  » 1 1  ^_iJLj  1 

S?  "  ^ 

4_!jL>JsI  ^y  1  r.  4_j^_uJLjjJ!  SLlaiai  ^-la  V -l>  jljl  -l3J 

VI  4  3j  iL»3j  I -LA  4_ua_a  ^ySLa_i  Vj  ♦  4  »j  tlo II  i_£j_juJ  3ju-Lv.  3JlC.Lj3  4 4_j_aV-^-l I 

.  4_j^_?e3J  Ij  3JlU-U  4  lo  4_JuL_a-> 

LI  4>_}-l>.  (^jJI  -lj-l>JI  j_a  (jj_^Lu  jLSL^l  La  ^_aI  q\ 

^Jl»JIj  Jjj».jJI  ^_j_Al_3_a_j  LLaTi-Al  4jJ.j13311  Cj  i  j  3  LLlI  U  44  »j  1I0  II 
t^yzsj-a}  I  1  ^  1~<  a  I ^  j  V I  4>-la  cj  Lla  -ls^  .  JSLjJ  Ij  j_4_t-fiUs  L  l_^ 


ijJLt_4  1 4 j 3j 3->JI  ^-<a  JpaljUl  4 ^ 3 lo  <U  ^L_aj VI  ^ ^3 n V  J 

L^jI  3  l_3jj_j-3 LlJs I  (_3jj_»j  jlS^Vl  4? -LA  ^__pa->-  (j^Lj  (^a£j  .  4  3 j  3  j>iJ I 

Cj  L  J^1l4-(.I-43  4jMj  c  3  4  4_j^jj_i£ llLJs I  4  3j3*a-U  4_t]j  VI  cjIjLujvVI  L^_jT  (jrU. 

3^—i ua-1,1  CjLij-^J  I  Ij  4  4-lU-»J  I  oLL-JI  :cr^  ^  •  J  %» L>  1 1  Oj^-lU 

JajL?t_Jl  (jl£j  .  »  Ll4-U  V-!  4_L4_uL_uVI  JISL^VI  l _ 4?  II  1^  Ij  4  4 _ jL_4_uVI  ‘4_4-tfsl_>iJl 

.  4jj La-4-aJ I  4_jL  jJI  ^uJIjlj  4_jjL_4jjVI  4  3j3^-1I  ^L>JI  4? II  j_A  jjvVI  ^_ui.! 
jlj-4_uVI  ^j-o  4 jUr.  ^-3llu  ^_^V^t3_4_ul  ^^y-A  3^jsjt_«  4  3jlo j  3»  11  -l3J 


.  4_j jLa-4-sJI 

^_33  ^jJI  3S1 3 "v.  ^jl  . jJI  VI  1  (jU  <UJ3 


0-5e_JI  (JjLU  V  4LIj  4  jLlTcy  VI  ^yA  3LlL_u_43J  jJ_3jlJI  jLl!LvI  ^LL^J  A  I J 

3  'V  (j_C.  ^jJUl  CJJ_aV-II  (jy-3  0_5C_JI  ji  CJJ_aV-II  4  » J  1  lo  II  jSl  3 

jjl  4_3^_Ia_j  ^j?c_4_4j_Lj  ^  1  33  C.  V I  c^jLt-UJ  ^4.^311  I -LA  <jl  .  4_»_j_lLUI 

$.1 _ u_uVI^  3^UI j  ^_4j_>iJL  3jj -L^t_^  (4_j^_5e_4_!l  ^y  1c.  4  4,ii  <  „^XI)  4jjJlUI  4^^_*Jsl 

4  4_j_l_jj_?c3J  I  4^j_*J,  I  (jy^U-  (J-4  U  jj  4j J-3c_j  ^  /^i  4  Jl3J  .  4  j  4 1 1 
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^^aJI 


(jLooVl  c_4^L<j>-1  4  * jl  ilo  Jjjl  jl  i^>J  jJI  4  »  j  i  lo  L3lL_o  ^LsLa 

.  ijJJj  (Jjl4  (j-A  (_£j  J^>-  V  £j !  4ol  jJljjj  4_j_u  ^_?el<J  1  4j3jjlXI  ^yC. 

£j-uj  t  (Novum Organum  1620)«jo£L3llI  3 Jo Jl>.  4_3j^_L»  4_jL£  ^ j 

1  J_&  (jl j)  <  f .  j-j-Ju-j  .  4_4j_*_11  ^o-jJsLo  oaJl  4j^_oLjo  (jJLI  j  ^^ylc.  3j^Lc. 

J-l-UlTl-U  4_o>. LuTu-u V I  j lo  <  < i j T  ^ j^C 33  4_3j^_L>  ^IsjLju  (j^Lu  j) !  (_^J1  eoLSLlI 
4_<_uIjJlJLj  (JjLljj  i  4_jo  1^  3  "  <  .i  I  ^  ^  4  3juJu>Jl  (jjSLu  4_3jj_L>  La  I  ♦  ^  3lo  <11 

4_-ol_*_I1  4  >  j  <«o  11  J_o-3_*-3  .  4 <a l__*_J  1  4  >  j  <.o  11  ^-11  a" 't  * a  4_i^L>J1  CjVL>J1 

<■  3  j^jlT<J1  ^y  1  c.  <  1  ^  <  c.  Cj  LLu  ^^yjJ  1  4-pe-u-ui.  1  4-lu-uV jSLcoJIj  4-Jllaj)  lo  <  <ij  jU 
gLulVI  (j-Ao  CjLLLujVI  jLb.1  (jr^-  (j^£Lo  <=L2Jj-L  Lol  .  ^LuG_<_uV1j 

^Jl_3o  4_jI  .  ^l_*_4  3jjo>-j_o  CjLLLoOjVI  £Jl_&  (jl  (j_o  jGJL 

Cj  Jl_>o  3^— &l  lo  11  j)  1  (j_o  J^ojGLj  ^_j  4_<Jl*_11  jl  a 3  \ 1  CjLLLojVI 

.  4o j_5eGl]  jlj^o  Jl 1c.  4_uLj  CjJo>o  3^_&LLhJl  (jlj  g LuTu-u  1  j)J  J  JoJiic. 

(_Jy_Aj  1 4_4j_*_l  1  CjLsLc.1  «^_j£L<£<JlI  3  Jo  Jo-  4_3jj_L»  4oL£  ^^y^  (jjSLu  J^_<_u 
jj-ol  ^^y-A  ^LajVI  <?JlA  .  4  3j  3*>J1  g.1  <.04]  (_^J1  ^LJl  (Jj_3ju  (^jJB  (_^3J1  ^LfcjVl 

O {—a-t-£2^  *  £  1  loo*Vlj  cjL£1^>J1j  (^JLlUI)  fcaUlj  4HaL>Jl  jl£^Vl  (JLo 

0 j-tlu  I  loVll  4-u-a-Uj  j  jl  <.o  o  4_*ojI  4ow jo  ^LfcjVl  (j_o  ^l^jl 

*. (_jy-A  <?J-Aj  L4]  1  <a^4  4j^-JuJJ  g.LuIoVl  4  » j  1  lo  4j^- j^r  <^>11  4^j_*J,l 

^jl  .  3^_tIjLj_4  4j j-lTu- J 1  4  »j  1  loll  ^3-u  g.1  Io^> I  oJJb^  : 4  1  j  T I  —I 

^y-4  J_3_*J1  (J  1  3"  <  <ij  .  LoVLuajl j  LuLjLjj  Lul  j  i.oo-  <"i  i  l  lo  -v.  j3Qj  l_jj_j^_<2J 
1  3  1 1 11  a  Jl_j_3_«  Ij_£L1j  .^LuHjVI  cjLl!  ilo  ^V1  cjjIjj^JJ  ^jL*J1  ^^>12,1 
4_J  Lo  ^_U_aIL_uJ  BjLc.  (jL_ujVlj  .  4_3j  L_uJl  Lal^_U>-  t^yA 

jGJj  LuVLlBjI  <_jjJL_uI  (jV  3joju>Jl  cj! j^>J1  j  jl£^Vl  Lol  .  1 3  i  < 


LjJj_3_jj  <4_<_4  j-3j-J  ^-3J1  o  1  i  uj  12 1  J3»  11  J-l33 <  <ij  .  4_4^tjj  1  <  o^4 

.  4_I  4  o  c.  1 J  L^-jI  lo  S  (_^3J1  LfcjL^^  ^jLag>Jl  lLLL  ^ Jl  ^L<-oTlcu-1  1  ^IjJl 

.  cil!  j  4_GojL*_o  ^J1  >L_o  ^  J_u  ^(jy-Lv  (jy  <.<i  < )  (Jj  4  jjLtlu 

1— LTl^LBj  4jJj_3J1  1  m »  j  i lo  LlTu-u  g  1  lo T  :<  3^^T1  —2 

La  Lu-sd j  <^i  'v-  4  ♦  I  <-o~  c  3^  ^^y^  (j j)3L  o  j  I  (j Ll-lqjv  Lo  1  .  cloj^-J.  1 
JjLG^I  jl£>\ j  ^-u^l  3q^j  4-Lut-o  4_3jj2oj  j2z>  1  1  4jL_o  L_o  Jovlj  ^J£L4 . 4j  J^_3J1 

(j L^  lLU J  ^j_C-  ^G-LiJ  Jl33ju  Lo  c_4_j^oj  ^ j^eoj  .  4_o_*_o  4  3  i  <  <i  o 
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6^J^p  ulltbjl9  (J9S4J  (JJULUluIji 


4uLu  4  a  ts~> j_4  j  lo  <  <ij  Lu  j^£ Lu  I  .  CjLa  JuLU  4?  J_£>  ^ ic.  jSuj-*a 

.  <L)j_ue_jJ I  CjLu_B  *  J  jua  ^LUIluVI  JuiUju  « 4JL3 1£" »  4  4?  <  nLl  u-<-u ^a 

oyj2-u2>^^  L-uLv. « La LcoTl^ I »  l^jLLJ  jjjJI  cilllji  4^jLcu-c  »1  L~*.j  l_4£ujIj 
jjjjX  4? 1 1  jl  ^ J)  4lLt3 T  La  jLLkLtlua  4_^£L>JI  4JLj^_L>  j£.  <j  Lv.  4uL 

^£  1 1  jK  )  4  *  j  1  Io  1 1  j-Gu*.  LJ  I  aju  (_>« J  Ju  4_u  L  4_^_>-  j_aj  .  jju*- 1  (j  La  j  I  j^a 

LlqJL.  J  <^4^1  LJ J-L-uVI  jl^  4^uaVl  jL£^  1  .jLvVl  it!  o^* 

(J_jJl_>o  5  JuLj  4_lLZj  ^£  u-ufTjGJI  J  jGu-uiliJI  j-GLfc  t-aj£jJ  jJb 

.  <L^useuJ1 

(J_jL_uj  j_c.  ^ L— Li  g.1  L*>» 1  Lgjl  .  U-Li jl  jj£V1  £Jla^  :  i 1 1 T 1  ^L^^i  —3 

LauL  (JJuj  V  cjL^-LLIL  :4Jl1II  cjL-us j)  /^i  'v.  j_aj  i^^L-ujVI  <JL-ujVI 

(J L^jlL-o  1  $:L_ujj  t  4j3julJ,1  4jj_tlu  LJLc  (J-*a-*J  L$jI-4  j^aj  t^j^r x^ail 

Jl_>. ^3  V  ^^yJI  cjLLLLII  ^-llIu  LjJlLc.  4_luL_L  cjLLLLII 

LaJiic.  (^3jLl1]I  j_<a  t  a  ni"^  1 1  ^yjLuj  .  4_Jo yu±jC  Cjljuju>u  (_^uus-<a  ^Sb  La_il  J 

jjojLJ!  ij)^*}  jLiIju  ju  jl>.  L^iLtla j !  <uKJI  j-luu  ^Jl  ^  L 

jj-u (JL<a  luLLLJI  ^  jla  aj  j  I  jiaji.1  j-«  4ul  ^_<5  ljUKJL  ^jj-^LtTu 

^£L>JI  -^i  (j^/LJI  (j-*  « jJlil 

4-jj-ju-J I  4  »  J  i  lo  II  4_Llu G_c  ^LfcjVl  4j^LJI  l-^LLluVI  ^Jufc  (jl 

^  Lfcj  I  J)  ^  4  ^_u  I jJ  I  1  jj-u^aJ  I  Lai.  L^J  1  is~\ 1  <1 1  j^_4-a  V  j^>J_9  ‘  1  ^"<  1 4 1^-4  j^L^-Jj 
j_«  L^jjj  4JjJ_l>JI  jSL^-jj  4  >  j  1 L 1 1  4JLa  lLcj-lc.  ^LajVI  ojjb^  .  ^^-<-u.U 
^_Lu  (J,  1  c.  (J-U-UJ JJ.  I  ^-lLT<J  I  j£.  LJu-UJ  4  4_Lc.  (Jj>-jU  J  I  (J  4?  »  1 1  (Jj>.  Ju  ji  ^_l£. 
j£.  4j_LL  4  »  j  1 L 1 1  luM_lUj  i^£  £—ljj ya  L^jI  ^Jb  L^J  4ual_*JI  4_LluJ Ij  4_uL_ol4 
♦  ^yJt-u-LaJI  jcujLJI j  4_jjl5co]Ij  4_Lj>-^LI.I  j_<a  (^ji  J^> 
4ul  4_jj_cu_lJI  »1  L  ^.MJ  JlujlXI  c  4?jm^"II  Ijl^J  ^^^y-L^L-uVl  i_;rL*J.I  jl 

(^Jj" j-oj o)  jjit_d  JJJ^J  (Jj-tluJ  (J-42_*J  V  jl  j%]  ^ua-LO  J^  j J_u 

^  I  c.  4-uaJL.  4  4?  j  47-v.  Cjj£ujl  La  I  jl  Lai  .(J^aLLIIj  jJLL_LUj  4u^J  V I  4  4?  j  4?  ^  11 
CuLLuJ  1  <  4 ^  4  Ju_tu2J  (_jrl]l  CjI^-uLjJI  ^Lal  jjj  Ju*.  j^u  jl  L-lL.  jL  4 4ujU5cHll 

(_^Uul_LU_>JI  ^-11  ^J-LUJU  J— L4-'Iu  Vi  (jric.  Lluj^l>.  jl^  jjSLj  j^J  *  4u^useIlJI 

La  (jrlc.  4«L4JlA  jl^  La_j]  .^uaVI  ^£  (J Laij  4(j_«LJ!  (J_luuj  (jyjJI  4_t4 VL»J I 
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£jJaJI  £_al_L<a  jL^iala  4a  I  Jjjjoijl  4_<_uljJ  ^jm-uj'\  £)l  j_A  ;  j  Joa 
.  £j_uJ  I  I  Jufc  4  j  rt~*-  (_;ric. J  £-b  I jJ  I  4  »  j  i  lo  ^^ylc,  (^j_t!u_iJ I  j.  j*\  1 1 

^  "<  ^  j  J)  lo  j  L  4_a5e_<a  Lo^_j  uj.  jf\  ci~t  \  I  SjaJov  4_SjjJo  »  4a  L£  £x*aa 

lo  I  ^-^JljlJI  i_j jJL-uVI  4  j c.  h  ts~>j  .  4ajaseaJlj  4  aj4 jJI  4  ^aLua 

(J  jTlcojj  (4-u^^I)  4_*_^_tfuJI  ^JjlcuJ  4_J^_5eItij  4j^-j^-  ts>  11  4_^j^_LaJlj  j-<-uJI 

J.U-U  I  l_La_^  (4ojo?ea]l  ^ Li  o)  ^ylc.  4_*_^_*fuJ!  4_LL_u^j  LkJuu 

^ULtia-c  y'\  Laj_L^j_b  ^1  -af.  C^co-lI  1 4  g  Li }  aj  ^yju-u  L^  4_Ujaa  4ajascaJ 

1  ^  j  II  LLLj-^J  ^oll  ££-iL-U  ^joa  Ib^LLal  ^jJiaj  t^jlaJJ  4ojO?eaJI  ^jjllujJ 

4  4  ^  1 1 J  4aaLJI  ^ul IjJijl  o_bLl^!  j_&  4oJ20j_L  i__b  Jofc  (jl  (JjJLjj  4_ula  aajLtajL 
LLv  4  a  i  n^LaJl  4-ujtJ  La  i^JjJaa  L^  !  .  4jjLU  ^L_u_>-^M 

. «  £j>uaJ  I »  (j-C.  (j La  JlIc. 

t-lLla  ^joa  (J-^l  L-lJu  ^_ul La  Lb  £__uaiJ  I  ^iSLa  LaJiic.  4aLj_o_>JI  ^^ybj 
. . .  1  gK  *~nj  4  Lij  i-gjJ  I  4  »j  ilo  I 1  pL>  T\  I  iLm  « (i  il  I  £}\\  Cj  1  <ajLi  <"<1  Ij  1  jJLl  I 

j_<_ u  4  »  j  t  loll  ^b  4a  1  £_<a  i-dJb  .  Q^alb  j!  3jl^>JI  4_*aooa 

0Jl_&  (jLb  1 4_aaL>»  (j-tal jJLl  1  7i  ilo  4j^c_lo>!j  4aJj_b  IjLI  ^  ^Li~  4aJ^_b  ^ L<-u_>.  1 
{y*  (j_uL_uV!  (jj-^La  —  jaj)tV<tlj  (— b Lau^' V I j  O-^e-iJ I  ^^yb  _  L^alb  £)-ial ^ 

.  4_b^_*_l I  ^-.paav.  ^b  J-olLI]  I j  4a^.  Io  <1 1 

y  i  (i  ci a  (^JlJI  « ^  »  j  a  lo II  c_<-A jJ.1 ))  ^^y^  Q^SLa  <-_<-& Jaa  J_4aju 

Lul^  t^^a-£2JtJ  Lc^  tQ^JI  ^j-uoJ  .  4-l^ToiJ  I  I  Ju_«  J-^ju  L^al  ^  ^  J  ^  >L  I 

JLSLjul  ^LL*JI  c  i  (M^l  Lajilc.j  .4JVI  4j!  t4^^-o  ^ L_>. 

4-j j-Lu-lJ i  CjLjISLII  L^_L<a  Jlla-a  4aijl  3jLi  ^ j_<_u  Jlju  ^JLti!  <iL_tIoV! 
Cj Lj j.  Io  )  1 1  ^yu  (jl  Q^SLa  joj ^  l  4aJLua  Lu^  ^jLLcj  La  ^^cu_uJ 

.  4_^-lL<-u  4  a  «  nib  Lfcj LlLc. L  ^LL»J I j  L^a V I  I  L)^5  1 


4j  fSf$  £j£ad 

(j^JL>J!)  (JjVl  L_.t— i— <_u— 1 1  j  Lbj_b  Q^—iat-Lt-u-L  I  q^oJLLjIo  <  «ijVl  V 

l_4l  .  Jl_jJlo>iJ!  J  ^  »  II  ^y_b  4  t?  Jijj  (^jJI  ^r\_>a^_a<-u-L  1  Jl_Lc.  4_J*^M 

CjLcaL^JI  i..y  £  j  (JjJI  ^^yO^j^-II  jo^_l1JL  (jjaaajab  Q^_jj5t_u_ui,  I  Q^oajia ^Lb  VI 
:  LoJ  la  LuJaj  JaL  Lab  (j ^Saa  La  Ij  .  5jal)  L-o  4_o_j_a_>J  I  4a^j  (jr^-  ^ J  I  4a_>J  I 
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6^J^p  ulltbjl9  (JJULUIul ji 


y  lo~<  n  ^jl  ^JL*J!  ^yJL.j  t4_u2jlIaJI  4 y>- J-J  (JoaL  4a  I 

i^yjJb  Libj)  Q^SLa  3  Jlj_3_*J  4-u-u  111  1  CaU_LL!l  ^y  t^i  )  yyyJZ  4jV-J 

«4_jjJ)I>LII»  ^y_&  4-l-Lj  JlJI  4a^.  lo  l!  L-a-uay  yy^  J^y  (^-Lt-uSLA 

^Lj  4  CjVL^I^-V-1  ^JL*JI  L^jla  4jjjI^UI  L_bjou  jI  Jaj_4i  agnosticsm 

4i_LUb  ^_!l£I  L^l  t^-ILtU  4  3 1  ~y  g.  LuTu-u L  ti_3jju  ^jl  yyl  Jjoy joa  4JJ! 

4al  y^-  O-4  *— >1 4  L-A-i^ay  ^JlJ!  ^  1  <  <A  &  l_3j9 joa  yC.  <_3JbafcJ  ljukj) 

♦  (4.L?eay.  4ajLa 

.  4oJ  LL j  Io  <  <  i j  T  y  T  4_u jla  V-3 I  4_*_u-^  ^^yb  4j  Jm  3f.  ^j-£-  J-}-*-£  O^O ^^rh5 
i—b^ou  ^Jl  1  m3  t  uloj  Jo-iOJ  (jl  Cr^J  4  4j9Jlj  c  3  <  h13~m  (jl  Laj  jb  jiaja  4a  I 
y^uQA^  4al  ^ja  (j^  (j^SLu  .  4jLbjl3t_<a  4_lL>.  U£  4ajjbj  4_lVI 

^L^JVL  4^j_uj>JIj  jJ^jlILj  t_;rl*-II  4.1VI  jjoyj  4_*a£L>J1 

y>*$  4a  I  (jy^-C-  4J j_l3  y^-jQA  J)1  3" C. V I  yA  ^sLiy  (j^SLu  jH3ta  ^J  .  c t^>  34 


4  3 


Lb  (_JT_b  L<_u I  cjj-a^LJIj  4 j » j  i Io II  4_3u 


.  4-jj.tfu.iJ I  ^Jl  4_UI 
I  y^A  IJlA  (jl 

J^LUI  4J y£>  yA  Ijofcj  4<dV1j  4_uL_ujVI^  4  »  j  i  L I !  yC.  yy^-U 

£_jL_La  y^s^A  Laj-S)  4-b^_*J.L)  y  n  4_lVl  CjLb jl3s_-a  jS!  33 1 1  (j !  ^_j_5t_taa)> 

y n V  £-j_uaj_<a  y-$£  4_lVl  4  »  j  i  L  JuJo>a  y^s^A  L^_l3  Lai  4 (  L^a! j  olbjlbJJ 
y— ^1  J£Lj  ^Tj  Jl_jj_j  Li^  4j jljV  ^4^ y  1  (-dJlU  4...  lLLLLuTlIL  L4-5]  4_bj_»J,L 
.((^LLju  y\  y\ 33  y I  {_ya>  4JUJI  ojjt  (ji  <-LU  c—J. Io"j 


It 

« ^LuJ  I  ^  jl33  »  4j  L^  (j ^SLu  Lc. 

I  (jy&jy  «(._<jL>JI  ^LiJI  ^jLlAJVI  J^SLII))  4>Lc.J  La  L-A-usy  .  4J!ua^/l  (^yAJU 


I  -ijj-4  CJ I  Ji I  y  < 


3’J^ 


A]| 


f' 


4  3  j 3 -v-j  B  <_bj_jy.  ji  A  i_b^jy.  j_A  La-^-o  JljvI^J!  ^jJ^LuUI  <?Ll^  La_4 
^b  I  y  0  4J-5e--3  B  y  A  La  JiJtIL_4j-«a  ^jLuJI  ^LLaJJI  lILIJlj  L-A-uay  yy^jj  (j  I 

.4o]L>JI  La  La  I  Jl3cIu_u  I 

A  4_b^jy.  1  i^yz  4x. j-^aase-c  ^yJI  4JL_ujJI  (^yct  i_b^j>.  ^  (J-3j  3^  3j  mi  11  Lai 

Ay  3  j  nil  I  £>£-  4lu  Joy  y ^SLj  4_lC.  ^  ^)  ♦  ♦  ♦  *■  L  L»  J^bj  B  i-bjjy  I  j 

LujJ  .  (4JLyu y3\  3  1  <  (i  ay  (J -l-uj-a  y-A  VI  LajJjoa  yy^  VI  L_a^c-j  4a I  4oj_<_aJ! 
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±±a}\ 


.  I  CjIjLujv  I  4_x_u_^_>.  La  jJ  i^  \  B  jl  A  _J  Lfc^L^j  £_asl j^a  4-<-u-cA> 

^1  VI  ^LbsjV  LaV  i ^  j  I  Jufe  .  IjLliwI  (32  ^I)  52  LajJ  4L£jj>-I  3jLuu 
‘.^^yJj  US’  <— 3j->>  V!  (jjS_u  J>jS  Jl3Jj  .  4a  Jl^c_3  VI  VI  26  j-aaja 


A 

AAAAA 

G 

AABBA 

M 

ABABB 

S 

BBAAB 

B 

AAAAB 

H 

AABBB 

N 

ABBAA 

T 

BAABA 

C 

AAABA 

I 

ABAAA 

O 

ABBAB 

U 

o_£  JutJ 

D 

AAABB 

J 

g_9  Jijej 

P 

ABBBA 

V 

BAABB 

E 

AABAA 

K 

ABAAB 

Q 

ABBBB 

w 

BABAA 

F 

AABAB 

L 

ABABA 

R 

BA  AAA 

X 

BABAB 

Y 

BABBA 

Z 

BABBB 

(JALjW  Ur* 

oaJ  1  ^ j_J  1  gdJ  3  S  >Xc. 

oVl 

3j^ II  l  ^  j4  aa  jJj  ^1  4  lo 7r  111  da  IS  lIJJj  .  3^_a_uIuJ!  o Jufc  (jjS_a  £JujI  U  Jiic. 
4_c.  1  i  lo  1 1  _  4  g  c.  I  jJ  I  <J 1  j-uSJ  I  (j  ISj  .  j-oa-L!  I  4a>J  L*_i  4_u_u  L_u  V I 
g_3  IjJLbJ  Ij  4-J  l_a<-uJ  I  $.  Lj.  £ \  1 1  j  4  j  Lm  ^ 1 1  4-»-<TuVl  i_ <-aLIj  4_al£JI  4JVI  ^J-C- 
^ai_ LTiJI  _}1  JdVI  ^LUj  (jlSj  .  ^jJI  ^a>»j  dll  jal  dJIjU  j jTa -uja  IjaJ  I  j 
1  ^jlr.  C-t-ua  (jP-II  4_a_uL_uV I  3j.S  j  1 1  ^  jJs  Ju2_3  (jjS.u  Lai  .  (j-tj-aJI  Jj^Tu-uj 
CjU J-L-U  JjLlJ  ^^Sjj-aVl  (^jLadl  JjSLJ!))  (J-j-S  JloJ  .  4la  Jg>J  I  ^  lo  1 1 1 
I  Jufc  Ja>- jj  .  (—SIjJlIjJL  JjUujJI  t  Lj3 jja  jJ  4  I  966  ^U  (jr^  (ASCII) 

4_jJa?e_jVl  LjjS  Ujd  (  I  28  jl)  7  5jj3  2  JjSJI 

tjlo  « <il I  (Jj I  ^Jl  3_i jjl! l j  4 Cj U1SJ I  (j-U  4_£ L.u-1 1  jjias  til USj^jJ Ij  i_3j)jg>J I  La 


^Jl_3j  4Crjl_LJI  ^LLaJJI  (j;rh  1  ^  <f.  j-udl  J  44?  Jafc  4jJjSJI  j!jlC.VI  (jl  IjSUj 

.  V I  4—i i_<_u  l_4->iJ  I  4_j  jL_5t_j  V I  (j j-S_a  ^-llo  L^j  ^ j_3j  ^jJ  I  L$j  1 3  4  jjlo jJ  I 

ASCII  Jl  Lai  AABBA  (JSdJI  ijjS_u  jjSa  (JlaCa  V-U  G 
C-4-L4-U I  j_>J  I  ASCII  J jS  jJ_<aJLL_4a  (^j^JaJtJ  I  ^  LLaJj  L  7 1  ^  I)  0  I  00  I  I  I 

i_3jjv I  ^aa^v  g_j j_«_4j L>J I  i jl 4 r. j  . j_t-i3_Ll I  4j>J La<u  ^ j2j  (J^j] I  4jj Ja>J I 

1  ^jlc.  ^j_3j  LjJlIc.  4j>- jiJI  CjL^SLkjj  (4_oj_*JI  )  ^LbjVlj  Cj  LL  Ij-jJ  I  j  4j>- jUI 
^<u  .  3j£^l  jJI  ^jj^itlLlIj  ^JL^IjJI  J-^jlII  ^1jj>-V  ASCII  L^jL^lSLa  ^1 
j-aljlj  Cj  Lc.  I j-jJ  I  j  o_3jj>-V  I  ^1  ASCII  — Jl  (j^c  4_j_jLj  j!  Jl^-V!  4)Jl_A  Jj^tj 
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6^j^p  ubtbCil9  Q9S4J  (jJULUiulji 


4  a  j  j jJ I  1  ^  S'  4_jI  j  JiLjJL  £_lLj  j I  4_tiLtia]l  ^SLdJI 

:  ASCII  CjLjS  ^JLlII  ♦  4uLuA\ 


(JujlSJI  il'il  J&  US)  j^jJI 

aLL <Uj  BLLajuj)  jIjlc.1 

1  23456789 

57  ^Jl  49 

:  ;  <  =  >  ?  @ 

64  58 

ABCDEFGHI  JKL 

M 

78  ^Jl  65 

NOPQRSTUVWXY 

Z 

90  |^JI  79 

[  \  i  A  _ , 

96  ^11  9 1 

abcdefghijk  1 

m 

109  ^Jl  97 

nopqrst  uvwx  y 

z 

122  Jl  1 10 

ciJJj  4_jI  ^JLc.  j^SLu  4  a  miLIIj  ^jJjlII  £c_jjLj  jj-d^ll  ^ lo  n 
I  ♦  dt  ><J '  ^JLjlJI  4  i  4  ^uL-lj  ^JlII  JSL,a.U  ^_lxiL*_uVI  ^  Lull  I  ^JlII 
3jlj jl>-  Lwjj  ju>J!  cjIj-JLIj  4 _p_<_uV ^£L.aJI  4  ^ «  «L  11  ^oLHjI  ^ lor. I 

Ijl  ud-L<-aj  jl  c- <  ^  j  4_S_j_5_>iJ I  ^LuHjVI  <2i)L_ulj  jJJ 

4jI  £-4j  .  4_t_)L?ejl  3j_a3  Jj-uojJI  JuaVl  fjl a-ftJ  LuJl!  j^SL  jl  Lj)jl 

Jl_u2Iu_uj  jl  tjrl^  IjjLa  jl£  Jui3  (  cillj  c-  <  u  Hi  Lajjj)  ^LLc.  I  Jul  c_jjJlu 

ujLLS  ^_&l  j-i  a  rt~<  1 1  »1  to -v.  I  ^lr.  (J  » II  jjj  j_4 

^J_*JI  ^J-u/usLLj  4^ju_uJ  j}Lkj^l  IjjLa  jLS  ♦ « ^  ^  <  1 1 »  (jy^C-  j^^L h* 
^_l_uaLlJI  Jju>J1  j_a  4JjLoj  Lac.  j_tA-U  ^aL-II  C-u^-Jl  J^-c.  tjrlr ij  1  JuJu>J1 
.  4_)j_?e_ItI Ij  4  lo^>LU  j_<a  J)  1  to  n  4-LI  j.  a~  1  <il  ^JL*JI  4u2Jj_L)  (jl  *  4  a  4  <  1 1  4_*_U  Ij 

j_C.  c  f?  mi  S[  j  (_jrIul  I  CjLLuJLj  ^  ^  <  1  L  ^JjlILj  (J-Clcu-1  I  «  4  *  j  1  to  1 1  ajLS)) 
j  l£~  *  (J Ju>J Li  C-JLl£  I  LI  /  Art II  jA  ^-J-lS  ^JlC.  ^Lal  jjSLj  C-ia-u^  ♦  4 2jl2l  *1\ 

(JjLJ>Jl  .  jj_LL?d_ll  4u_Ujl_AJ  (J  Jj>»  jj-3  (J  J_>.  j-0  jJLl  4uA_U£3 

.  ^jlc.1  ^jl  ^  jJI  (_ta1»JI  j-jjLi]  I  jujl>-  1  jfljtoj  L>- jj_AJ  ^Ur.lj  ^M^LII 

jJ-dj  La-j-S  4_j^  <  0 T  La  j£L!j  .  J  JlJlII  4-A^L-uua  (j I  ^  JuL  4_1  T 

j-c  jl  juc.Vl  4  » j  1  lo I  1  lA^a  jLl  4_u_uL_uVl  cjLl^ljJlaVlj  c  ^4 j-1L 

Cjj,  lo j  t  (i  ^jJI  4_u  La I  4-lu.uV ^SLuuJIj  4_jj jXa^L^Vl  4u_uj  JlXI  4_jJL_1  4jJj_l*JI 
.  JuJl^.  j  is~tC.  jLIj  4jI  .  4uaLI  (J7^  j.  fs.  cTt  1 1  i^£- 
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1 1 


1 » V\°s  (1617  -  1 550)  j jJ 


4_L*a-c-&  4-TlJL^v  j_&  4-jj-tiu-L.U  4_<aJu3  La  jl 

^2)  Juu  LulSj  3  jJij ^-<-jj  I  4_uLajjJ  I  4_j£LjJ^j  L5L1 1 

4  « <i  j  l5LU  ja  i  jus.  *  lX\  J^>*1  Oj  1  i  j.  C.  Lj J  I  lj-UL>ol 
J ^Lul  J_a  I  4j  jjJj ^£L_uV  I  4_pj  L-cuJ J jwJ  I 

4_a i  jl  Jli  ^  lo  » a  ^,/Aal  jui3  John  Knox  Lyu£jj 

(^jUa  (J-IL<a  4_ t£LJ 15L1 I  4_ujjjV !  CjLSJJ.1  4_c.jlJL<a 


t _ <-lLl£j  Lt-gj^  ^.gu  ^  Lfu^  £ .J-Lljj)S[  <  (i I  4SLL4 

jl_5^  jJlc  4-L uj  27  jIjlLJ  .  LuLlcuI  ^lid! 

j-l-uL  ^Jju-tlul  i 4_u_u  43  4— i-i—o  16  <af. 

^j_uj  jJJJ  ^)^a  ISLI I  ^  3 « nil  1  ji  I  c  3  ui^  1 1 » (_j  L^ 


A  Plaine  Discoverie  of  the  whole  Revelation  t«  Jj_>. 
Jl  Ja_i j  Jl  ^  <.<i  AjJI  4_3jui>  jl£  jJI  of  Saint  John 
IjJlC.  jl£^  (c j! jjLJI  l-4-Jjj  i\i  1  hL  iS 0  LjLJI 

ts~t  rt 11  I  Jl_A  J  J  ts~ll  )  ^g  jJl  (j-uLu-£  VI  JA_U^  .  ^-_U_u_JJ 

LoL«a_J  l_J_<_uL^  L_ujJ  cilltl  ^  lof.  1  Jc0  j_OjL  J| 
♦  4-t£LUJ  JJijIu  Jl  J_<a  *^Jlj  t^^LiwV! 
JLI  l^_u_-a  ^_jJ I  Jj_L>J!  I  JlA  ^^Jlua  ^JuU 
<LaL^JI  j_ujlj  Cj  La_&  L_u_<a  j5L  l^^Isug  13  4_j^5'  J_a 


p  C  "-  1\1  ~»-  i _ s j _ &  ^_SL_lJ)> 

4  . ..  a  ti  m  , ^ i  j "  n 
Ijij^Uj  Lf&jl)  JaLiTaJI 

|<I  ^  X  I^L>-  Cj_j_!  (j— a  Vjl 

ip  <  U>L_ij  ^_$L_j_Jl_j1_cj 
,j-a  Lij  I  j  La  ljj.gU~tj 

(j-J  Ji_5e_l_t  I  j  (j\_jjjL_»JI  mi 
.((^jj-AjLJIj 
4-iLIS  1_r2  ^j-a) 

Plaine  i_iuisai» 

IjJL1jjSLu<I  cliU  o  Discoverie 
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4_J Lj_^  I  Lj_£  I Cj  1—LjJa i-Jj-i  1  (JL^e_4  (J7^  C-<-jL^  L^-tSUj  jJLtc-A 

3 1  la!  <_j L_<_u_>iJ I  4J3  Miraculous  Canon  of  Logarithms  CjL$JijjLc.jAjl 
Q-£js  »  "  Mil  lil  1 4_c  !j_£  CjU>j!  CjIj_<ij  3-0  «j_i_ul_j  Cj  1  <;  k c. »  ^  ( <il  1  gjlc. 
4-ILjj.  7i  i  c.  3 1  t 4_Llxi  20  Cj  L<3ijj  Lc jJJ  I  e_iLl£L)  4_i^l_>J!  CjLiL_u_>JI 

.  jl  JlC.VI  4_tjjljjJ  4 1  af.  qjuj£j>  pi  4j  V  c  h  t  <>  Lj  l_a^L»j?eJ  4  ^ c.j  4-uio Lj^J I 

j_i_uLj  3^  j-cuL^JI  j-A  4^_»_ll  ^JLc.  3I  3$-^  3^-4Jj 
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(j-t-j  ^  Ior.^l  Babbage  «^_j_lj)>  1  $  ^  ^—j-j-jUs  C A3^  Loj 

4_)  Li£^  Ju9^  .  Cj  i  j  u~>  LjJ  1  4_<_u  !j_i  1  l^i3jZo»  I  I  LlI  1  ^y\_C. j)  Io~<  1 1 

L$jJ  .  L^L^-f-u  l_4^ « j-uT(JI  ^  *s~ic. » jl  «5jj)^  <~iU  4j  1  <;  to c. »  (Rabdologiae) 
do  Li’  l-jj.  1  galley  « 4  j  c.  1  i  lo  1 1  4o*.jJJ1))  4J2jj_LaJ  il^>  j  <  u i  ^  \  <±c. 

4  J  1  4  C.  ^y£>  1  tiJJii  Jj3j  lOj.  is~\C.  4_«  JOtIL_u_4 

La  ^ jJLl 1  j  jj  Jo>J  I  4  loto^/  L^_a 1  JotTi-<-u 1  L^  ‘  4  4  <  <iSl  1 1 9  u j.  i^i  1 1 

(_jr_L*_4j  9  ^y-IL>.  0  4_uj_*JI  j_&  4_£j_ju  ^jl  loej 

« Cj  1  <;  k  »  II  »  t,  £_o>o  t  J  Jl*JJ 

.  Cj  Lojj  Lc jJJ  j_i_u  Lj  Li 

«  4  lj  lo"  <  m  a  lj_C  »  4_L>j_Cj  I  ^  I J litTu-u  L  4J j)  ^  <  o  «  Cj  1  <i  to*  1 1 »  4^.  L Luo 

5  (Jj_La_j  4_L>^_CJ  Qj.  ili  C.  ^Jl  ^LHoe_j  G-lv  .  4_u_tfu->iJ I  I  j! 

^  1  r.  ^Lj3 jVI  OxIL^Ij  4±iUI  Cjl  <  Jit  ^-L-ujI  .  C  h  ts~i  )  CjLcujj 
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4JL3I ^J.1  4_L2^_dVl  jl  q^y  II »  jl^L  Ijuj  i^Lla  249  _i  643  i_j^_C2j  <_^-l 

Jiiwlj  i4_L3j_C/Vl  jt  «Cj1  <;l^»H»  J> 't  ts~>  (jrct  3  J  4  ^  6  J 
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_I  J  i.Q~  1  ^jUtJI  j_J_4jI(JI  249  (jl  j^Jllj  (jl  £yZ  JuV  i£jllu  (jl  (J-i-3 
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9  Js>  643  4^13  J^u3  Q I  Vjt  LLlI^  249  ^  643  c^i 

^JiLluJI  ,*_<3_>o  liLI  j  juu  iCjLill  2  jjIj.  *"if.  4  cj I  jl>- Ij 

jl  (j-tuj—a  ^  ts~t  *  11  ^ I  JlueJL <-u  1  Jljlj  4_Jl  0  Jok  t 1  ^ x^aju 

j  1  ’  "  i  1 1  ^_1|  q_lII  t-4j)j-l  I  j-tlujJll  IX  j.  to  t  <i  11  ^yJI  j-  to  n  ♦  (IjMj 

£_oj_J  J  i6j-l1lC.  36  ((C-lluUjVl  ))  .3jU>Jj  27  ^_;rA  djLj^Lj  AiHll  (jf  Jufc-l^ 
3  Jlj  CjIj-cujlII  4jL>.  ^1  2  _JI  L-u-liZ.  ijrIju  ^ Jufc  .  4t<_4  54  CjLL_u 
4  to^^La  Juu)  IV  j.to  <  nil  (jVI  j,  to  n  .  5787  4j5t_p_<JI  tJj?e-«-uJ  iCji^XI  4uL>. 
II  ^ to  <  dtl  1  m to *j  l£U5  Juu  .25720  (Ju?e_<_ujj  1 40  _II  £jbj_a  (_y3  ^ to  <  oil  I  juk 
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.(1  ^  la^u  ^_yuil  ^HjVl)  4jjj  ^yz  Ll1jl3  Lct^Lau  L$_J  j_i-ulu  3ljf  3j_j_a  ^jl 

I^J.  to  2?  1 1  ^4J3jJ1  £-A  IX  J.  to  toll  {yA  2  Lt-Ufej  £_4U>U  Lul^  9  643  L—3j  /.ol4 

4  ^ j.  to  a  1 1  ^JsjJ  I  £-a  3  3u>q  ^au  .2  +  6  =  8  6  j_& j  c_<_>u  I  jJ  I 

.5787  4j^_U_lII  (jylc.  (J  J.O'^U  juJliCJ  .7  £_ylc  (J  <  ^O  ^  I  I 
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25720  c_i!j^>J!  (j j  ^  j+  ‘  I  j-&  ^/\Jj-^>J,l  (^ua^JI  (jt  Lufc  IV 

i200  t _ 3j_t22J  i  I^UJvl  i(4  40  ^yj £  i _ )^yU2J  Lul  (jl  Lt-l-lc.) 
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249  ujJs  643  l-jj  ..o  \  tiJUj  ^yz  ^  ^  •a-"  1 1  o-uv.  .  160107  i_jlj_>JI  (j^5uj 

. « Cj  1  4  to  •  1 1  »  ^Ijiitlu-uL)  643  249  jl  Cr^ 

LLjI  J  J  t  i_LJj_nJ  L^qjj  4_nJj2^JLj  4  4  <  O  ^  II  «:l^>-l  ^)5L4UJ 

^-£u-i  l-4ulj  i^uIiJJ.1  tjLju  V  Lul  (^1  .((CjI  4  to  *  II  »  4-^e-uJj  I  ^yJI  ^  to  n 
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i3j^ij  Sj-oTu-u-a  4_<_oL_u  Jlju  (jl  ^jSG-J  jIJlC.VI  (jl  j-l. uL  i-djjl 

4-jj-<-a£LH j  4ja- j**-  ts>  11  _}!  JlC.VI  (JTic.  fj)  t laJ  L^oAj  JlC.1  j_UI  (jl  dUj  4-l^-AI 
(_yt 5  4^. L^_>T  (JTic.  4-Lo.La]  I  0  Jufc  jj-uall  (jl  (j£Lq_>J  (( 4  lo  1"  J>i-It  I ))  4_i^JJj 
J»  a"  C.  I  j  l  j  H  n  l 1  (JTic.  (jl>»  til  L^xJaJU  j^Lsej  JulII  41jL3  J-^-  I 

CjLa j'L_*_J!  4-utfuJj  4_usL>-  4-l^-ALj  j  4j^- jtt- x^aJI  jljLC.Vl  (jl  Laj.}  (j_uLJI 
(_£?  j-j uljLj  j-J  j_A>  cdJ  j  (j_£J  (j^  (jr^l  U  Cr-^^ 

.j^jlll  4  mi  l_£J^  IJlC.L«  4^e_pr  /^i  1 1  jIJlC.VL  (^-oLl  ^y^sc-uj 
t  ^clb j  Lc.^11 1  £-J^l>.l  y£t  JJl*U  JljJl>JI  1.1  I  J-j4>  (jG  Jill 

£_*a_>iJ!  4_jJLllo  .  jl  JlC.VI  (j-c  (j-Gjj  ^  mi  a  (jlLjJLlla  (j\_3  4^  jl_*JI  j-a_uLj  c  a 

4  a  4C.  t  4_u_d  Jl_L^J I  4-xlLtlU  ^ I  * _ Jj-laJ!  4_jJLH3^  1 4_u L«-u->J I  4-jJ Lui, I  ^ I 

O-jL^I  *1  jj-u  jljLC.Vl  (J^-l  4-Sfe-pe-t^  4^jl_*JI  0  J_&  (jl  iSj^  a  I I 

.(j_ui^  £-0  ^_JJ5C_U^  ^  JlC.  ^|)  4_l «  4  Io  1"  4jj-<-g£'  4_5t_J_5C_^ 

(jSL^-J  (>\ll]Lliil  (_£Ju>-l  (jl  C  nr^l  JlII  i3jj_l^  i_Llu_uJ  Ll  4j9  jL*J  I 
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LujJ  (jli  1 1  ^  <  m3 i  JlC.VI  4_}llti  (jllLajj-La  LujJ  (jj£3  O'  ^-6-^  L^jjj 

l  t  *  4j  ^"11  (^1)  3^-3  i— <_j,J_J  (jj)  i  i £  J)  i  m  4  i  jllLd  2  8  ^  JlJlII 

^_j_j_jI_j  J^LLsT  .  3l_L&  t^-LuoVl  JJljlII  (jric.  LtJLua  ->J  L$_jJI  (j-uL_uVl 


CjjLj  1_LjjJ  (j^SO  IjiL&J  t(^j_oV!)  3j_3JI  tjrlc.  (< ^dbj LO^J » 

Lijj. jus. a  (jujl  Ljjij.  ti~iA  (jLal  JJl»JI  :do  juiaJlj  1  ^  « u a  \  4_4jJjlJJ  (J_3Jj 

4_l— <_u— (-1  1_J  8  ^uLjjLO^J)  (8  (^jL<.u-j  3  3j_3JI  ^^1  l_C. ^3^-45  (jl_ul)  t8  J_&  (j^-ul 

♦  (3  2  l^y. jLcjj  jLI 

1  ^  t^i  ♦  t  j  _}!jlc!  4_j jlj  LcJlIc.  4_0  (-djJij  (jl  4_jJLjJ1  3 j) lo ->J 1 

J—O LJ  (_^-il  ol^  L3.  jJJ '  i(_)-uL-uVl  t^lrl.1  _}Jl*JI) 

4  g  >  m  4  (J [_$j3j  t (jt-<Coj L3. jJJ  1  ^jj J JlC.  c_jj_t3s  4jLcail  O-ili  1  jl  i  V I 

(j_j^ 4_jJ_^jlJI  ^Lt2ajl  ^jSL •  1  o"njLc jJ  ^yJI  ^j_0 JlC. 
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*.(jlO  \j£ubj 


64  X  4  =  26x22  =  28  (“6  +  2)  =256 


:  U 


tj_a  *^Ju  LuLs  i4  64  pj  .  a Zll ^ 


64  -26  _  ^4  ( =6  -  2) 
4  22 


16 


. cj L^jjj Lc. ^11  Lj  U^j  1 '  n^-  juLc.  i_?jt_i_ij  1_4_4  1  ^  -  ■■  LijJL  1  (_jj jui 

23  ,9657  i _ ij—Lfii]  .  Luajl  ^  -  ■■  j-*'  jl  JlcI  Jj I  VI 
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-jLuuaJI  foJLc  isUajj  sjjjjb  09P 


^-3  i Lc jJJI  ^_>oj  Lc jJ  jl>-G  i  1 9 , 2739 

♦  yJj.  II  Jl_5S_l3  (^3jjl_C.jlil  ^LLa)  4_^_U_(J  I  {yC.  Cl%-U 

♦  (10  I^yu\-Ljj^\-1  4-L<-U-(J L  Jlill  Cj L^2Lj  J Lc. ^11 1 ) 

I  ,  379590  =  23 , 9657  ^jjL£ ^ 

I  ,  234949  =  19 , 2739 
2,614539  —  Lc. jU I  £-j_<a_?e-<a 

461  ,7299  =  fO^LL^ii!  JjI_3_« 

46 1  , 7299  =  19 , 2739  *  23 , 9657 

taiUrtiijLf^Uf  yL^ 

Luk  (jl  ^JuJ  4jj_3  La  Jlic. 

t^j-uL-uVlj  3j_3JIj  JJljlII  £j\. j  4j3^Lc.  4_jI  :  Cj LaTt-jj Lc jUI  1  J-la 

^yj L-uV I  ^  ^  Cj  ^  ^  ^3  '  0"° t-u^  1  ^  ^  ^  A  ts")  T ^A_ t_I» t  I  ^  a  i  ^ 

^_uaj2<JJ  ^Llaj  Q^SL  La£^  *  L^-«  0)'\  Lj-<-a^  jl  Lst-pe-ua  I^JlC. 

L)l  £y£u*ij  .  ^  <j~ t «I  J?  eCixjj  jl  ^jJlx£.  jl  ^Uj  jl  ^Lu  i-Jll 

.  L$j!5  Jlj^_j  Cj L^Iuj Lc jJJ I  c_jL_ujv  yA>  Lofc  l-<ju^.H  £)l 

t_j  L_uj>J  1  ^Jjlj>o  (jl  Cj  LiIIjj  Lc. !  Cj^Lj  l_3_«  I  Jj>»  j  I  Cj  Laluj  l_c jii  I  I  Jij>J 

0Jl_&  Jsl  Jl^lI  ^lu  c  4  (J-l3  .  Cj  .  c_j  .  I  Jl  JlLa  ^  <  <i 

< i  <  (i  "v  It  <;  4  l dj L_u L_u V  « i L  ii  j>L  o _A— j _lc.  L^j>_L  j-lliIj  < !^__>-  _l3_1 

^3  .  (Sj-4  1 0000  4  <  <ia  n  Lj  j.  a  2  (^l)  1 0000  3 I  ^Jl  2  ^JiL^  I  jl  Jl£.  1 

301  I  Lofc  tc-jj,  xiaJl  (jJjLlII)  CjLL>JI  JJlC.  tiii3  Jl*_j 

4j j.  ihc.  ^Lsjl  4_jujI  4^JlJ  2  ^IjjLL jJ  ^ ic.  /^>7r  <4  301  I  I  .  4Jil_>. 

.j,  a  ts~>  ^JljlJI  ^3jjI_c.^J  £ya  .uaJI  -  ^-ua-U)  ♦  4  1  /^>LaJl  Juu 

I  0  f^yj  L_u>U  4_t_t_u_li  L  2  LL l_£  I  0 , 3010  ^^ytuLxj  I 

.(*}(0 ,3010 

k  £yLX-us  e.j^w  {y&  a  ^ujjLc. jJ  i  10000Log2  =  Log  a:  (jj!  .210000  =  a  ^  LujJ  (*) 

yQjs  i ."if  tCjUrujLc.^111  JlC.1^  t— 1  4_La  L>. j^La^i  a  JJulII  CjL)L>-  JJlC.  ^jLcuj  y&J 
((^>^■0  •  Log  2  =  I^TJT  :  J^-1  o-*J  ‘  Log  a  =  K.D  D  _i  4j 
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t 4_L-£dLi]I  Jlju  ^LajI  4jlj_<_uj  SaLc.  J-tTuTul  jJ I  j_uuLj  ciJjal  Jl3_I 

4(4  <  <i  a)  2  J  j-^Iu-u-U  <—ij  Gail  i(^I)  c_jjJL_uVl  IJl^J  (J  i  a"i « .■  4  _L>. V  4jI 
C-i_)L^  Jaljla  C-lj-u  ^j-C.  C^e-iJI  ^£1  jGa  i_iU  jJj 

.  Joaa  j_&  l_4  j-LSj  Ljuj_<_u  ^L>-  c  a  xluIt^J  (jl  ^J-ia  ‘  4Jl4_4j  Oj^t-uzs-G  Luj_3j  i  gK 

i-La  i  ..joXI  •  Cj  1  lo  <  <i I  ^j_4  ^j^C. j_u  jG  (jl  L-LlIc.  tc_jjJL_uVl  !  Jufc  ^4^  3  i 
<( i_La_t_u jUJ, I  »  j)^  4  l_4 1 JiGsTu-u I  ^ V I  1 i  < I^IX I  l_4 1  *  t_u  J-L^] I  i  lo  <  Xij-JL I ^  ^yj L_oJ>J I 
Jlj>oj  t^yjl  <  <i  it-4  i  n^lXI  j_Aj  4 4_j_4^_JI  (jjJ-tloJl  ^  Jl^Tl<-uJL  1  a Lll£.  V I 

.2  ^jLlII  4-4-t-o^J  1  4^»  4^eJ  (16  J  4  (^>-0  JlJl]  Li-U->J '  - 1 

i  I  0  ^y  1  r.  (J-ua^e-j  2  ^y  1  c.  4  4  « <■  3  1  i-jj  4  20  I  6  £_4  4  la  1  Ji5Gkj) 

Ur*  1!  r.  \  -y- ",  t  ( 1  i^a  .(l0  6  j  4  J  ^yj  I  1 1-4  <  n j^_lL  La 

3j_ 4  I  6 j  4  J-aJj)  £j_ja  J-*_II  i__!j_<Ja_j  I  l_1_lIlC.  4>aL^fcjVj  44_pU-*J! 
jJlj>JIj  64  =  6  *  16  ^La  I  j  ^  &j)  ^jI_LU  (y_*_j_ijGJ!  jju>J!  (^j-GJ 

.(8  1 6  j  4  ^jal  ^yu-ujil^J!  1  to  <  o^ILLI^  48  64  _J 

Sjl^ULII  ^ jlG_>  I  4jla  (3ja)  £j_ul  j_&  ^-IGjLcjJJI  g I  IG^^jG  al 

1 1 4  ^ j  4"jj L3. jJ  i_a^_*_i  4_<-aL>J  1 


^yj-uJi-t^JI  1  to  <  ^HjjLc. ^y_4lujLc. jl]  ^y-lL<-u_>Gl  i  t^l  <  <1 jlLI 


.G^4J-*JI  0JIX4] 

^yl]  .  1 000  ^  1 00  Jl>*LxJ  ( 1 0  ^uLi-uVl  ^y£  1_La  ^J_4-*JI)  >H4-a 

4 L^  S  1 00  ^y  1  c.  J_La_^_Ll  1 0  ^j_ol_4_uV  I  ^a^-j  < _ <_^_j  ((_j-«I)  ^ 


S  1000  jJlaJI 


L^a  ^J-C.  SJlcLGJI  nj  4^yjlili]  3j  (J i J-4-u-U  2  j_&  i_jIjj>JI 

J  ^y  *  i  ^ I )  I OOOj  100  Jl-«_U  ^y_4_u a— L^J I  tJa  1  <1 

3)  2 , 5  3  j  2  ^jJulII  ^yji « «->Jl  iU  <  ojGi.1  j_a  (316, 2266  1 00  *  1000 

4_i_ <-4j— <—!  1—j  316, 226677  ^G-jjLc. (jLa  ^^>.1  3jLl*j^  4  (2  4_4 ^  mi  a  4  2+ 

.2,5  I  0  ^J_oL4_4J^LJ 

4  1*\  ui  II  3  ji  4?  c.  ^  jGI  c^Lxiu-l^VI  4j_i_uLj  U  )\  4  U  3 1  dul^  &jjb 

^Jajl)  (3ajl_*_LI)  4 j  1 4 c.  ^j.4  Sal  3~  <  <iVI  4_jL5L4l_j  ^_i_4-al  al  4  L$G4^_i 

i-dJaj  jJLuJl  ^_-j_4^v  (yJj  ^a  (4-GLlll  4^ 3 II  ^^ya  JjjLasJl 

t^yJLlII  IJljII  ^ I Jl3&Tl 4-o La 
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-jLuuaJI  pJLc  islbjj  sjxulj  09P 


. (J\j4 jJjlI I  1  jJ  £-4  ijra  Ijul  - 

^UJjLc. jJ  (J  ^  L2. jU  ^jL_uj>JI  ilo  t  „jUJ  - 

*  4 -Xjl!  JlJ  Ju>.j  J^jsc.o 


_}Jl*JI  ^y. ic.  (J  <,o  ~>o  t (j-ij-Lua V I  ^jjJlaII  JlI^JI  uLa <  xijlti.1  - 

.  i  ooo j  i  oo  lj  jJI  ji  jlc.Vi  ^  i  jj^iu-u  i 

l_L&  jjljlIL^  i3 1 6 , 226677  ^Jl  1  j!  cu>  £j-a  4_4^1_>i_1,Li  Ljiju 
c to  <  (i ^HXl^  4 1 77 , 827 64 1  ^_<_u  Jl2^J I  1  <;  ^  <  <i 316, 226677  ^  1 00  Lq_a 

4-u-u-LH-i  177,827641  ^3 Cy*_9  *2 ,25  1  a~njLc. jU ^-iL<-u->iJl 

.  (3jjL*_U)  4_njj-Ls  Jj Jlj>JI  juj  2 , 25  j_&  1 0  ^j_o  Lj_li 

Lb!  j_&  <JLi5Ju_uVI-3  tSjjLstJJj  (JLaS2u_u^M  2njJa  4-lL^jlJ I  oJJb  ^_<-b jj 

4J  Lt-u-j  1  jJlj  L^-Lu  jJI  JJljlII  jI  ^j-a"  lo  4?  n  IjuJ 

3jjl_*II  4_42J^Ji3  Lxl  .  (^ji_4_UJ>Jl  l  t-'A  <  (I ^y-L-U  >J  }  ^  II  4  lo  «  AJ^-JlI  i4jL>Jl  4?l-LA 

1  lJLt<a->.  (jrlJI  Jl^.VLj  c_j  1_<_u_>J I  (If^h j-^-5  A9-*-5  L-^l 

. 4JLiL_uJ!  3jU->JI  i ^ j  1  r. 


OU^jjIp  jJJ' 

2  3 

100  1000 

1  SjjkJ-i 

AM  -  2,5 

GM-316.227 

, "  j  1 1-? .  ^ 

2  2,5 

100  316.2267 

2 

AM  -  2,25 

GM-316.227 

2  2,25 

100  177.828 

3  0 jjflii-l 

AM -2,125 

GM-133.352 

oljg-^  jxil 

J 2^- AA4l  c  Ja^*> jili  GA4. 

4  I  lol— L-3j  (JA  J*\  Irtll  SjbuLt-O  ^L-o^tlu-u^M  j-i_uLl  (J-4-C. 

4j5t_pj  (J_aL5Lll  ^L^JL»Jlj  £j. a  <  nil 

^■u_^_i_~>>  c-<-A5  LaJilc.  .  CjLiL_u_>iJ I  jUol  Jlju  V  4_ujJai.j  CjI_C.L_uJI 
(1jbL>J  ^^L>.  (JjVl  ^j-U-4^-L>.  Jl*_J  L^-L^  I  ^jJI)  I  JlI1j^5L<-u  I  ^j-ojL-aJ! 

4JLslj-d  i<LajjjX.  c.lsc-u^>  1  ill  Anne  «(jT»  1 590 

4  ijti  <  dll  C-t-i-ujj  tj-x-uLiJ  LSjJu-ss  John  Craig  ^  1 11 
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Jycho  Brahe  .£  ^ySLLHI  . ^jjjJJLj  Hven  a  a» 

c_4^l 3^11  CjLLd  dil  jlo  »  A  4jjJ  C-ul£j  i^j-A-LcuJI  CjIj.  t"uC.  J-03  (JJLlA 

^3  vj_i_uL)  Cj  L^Iuj  Lc.  jJ  4lu  1 4-LcuJI  ^j-o  4  d  Ill  CjLsjI 

cj  La-2-jj  Lc.^J  I ji i^tTu-u Li  cjj^  jlc.L<_u-<3  Kepler 

.  c_x^l ^SLJI  4^l>»  4j^LjJI  4_Lul ^  (Jjv  1  ^  J  I^t »  a  j_a_uLj 

Isaac  ^se^uj\  dj^j  ^j3  ^j_uL<_uVl  ^_5c_>.  af-  ^_<_ujl 

^fc>»aj  tljufc  t  (j  <^ic.  11  ^_lajl)  4  aj4 jJI  ^jJL*JI  Newton 

CjL^-TljjLc jJ  (jj  Jl_j  CJj-Jv  LjJ  (J^Vl  tjrlc.  jl  i  4lu  Jl_>J  !  ^jAjlJ! 

4-Xjjjj.^^H  dl  i-l-L-u  L>|J  1  JJ)  ^  lo  ^yTc^^-Ujlj  Cj  LaT<Jj  1-C. jJ  ^  1  jL^dTu-u  1  ^-<^Tl<-u  1  Jl2J 
^lc.  I  960  aLc  ^->*1^  !  {jrL>"3  L  1  ^"<  ^e_i  i  4_uj^Ii£LlV  I  < _ (_<_ol 

c-cTl^  (ji  Cj Lu-3 LjjJ I  (jj_<_ujJij  ^jjjJ!  4_j^jlajl  ^j^jjljJ.1  Ji_u3^Lj 

i_dJj  ^\  i.  a  is)  I  1 1  ^  <  c.  ^jJCu-oj  V  3 1  T  C-<— iL^  ^1  4-lcT(j j  Lc. jll  I  Jjl  Ju>JI 
(( 4-J 1  a  lo  »  4 »  :  j_l_uL<J  4_uJl>3  L^jlj  Ju5t_i  c_lj_<_u  I  jj>J  I  j  4_u_uL>JI  CjWI 

3jjL*JJ  1  ji_u3  Lai  c_jL_a^tl]  4-£uK_dl  JjL^JI  Cj_iL^ 

^ I  Jl itTu-u La j  i4_5e_a^_iJI  4_ij_uL_uVI  jl£L^Vl  ^a  J-$-3  44_»_l3j  ^  Jill 

4— L<_u  20  1  ^ j °i  ^  jsi°>  ^ I  cjLjLu^JI  (jVI  l— LIS!  4_yajjl 

.  4jIjL>oI  ^ jj 2u  jJjL-uj  &J-&J  J>L>- 


20fl 


12 


♦♦  *  44  ♦♦  &  44 

,jWia«U\  jUai\ 

♦♦ 


^j-c  ^  ^  -^ti-jj Lj  jl  jJLal  ^  1  r.  j_jl£LiV!  ^Lc.  Jl£J 
^L>J!  ^Uaj  4_jjJu>-  4jjjJ 
^  1  c.  C<  <  n  *\  »  4-jjl  4_i£.LiIL>-Vlj  4_j_Lj jJI 

4_jJI£Ljj!^J!  ^Jl  Ijo  ^jJI  ^_dL>JU  4j>.jI  ^J^->' 

Cj!j-jjuJI  Cj-jI^  o^>-  -  (4jj>LJ!) 

(jl—tiu  JJ-4  I  \  C.  j-U^ULJ  (jjjjS  ^1  LjLp-i  Ju_4iJ 

4_4^L>J|  4JL2JI  j^jJ  V j-j-3  jL^L^Vl  2ij  LgJl1c.j  .  l_^J 

j-uSo  LjLp.1  ciUj  CjjLStJj  t(J_uL]l  ^ 


.  4_Ltiuj>- jJ! 


4_l^L>.j  i  Tudor  3^_i_ol  ciJ^JLa 

^jJI  Cj Ij— ljlTlJ I  CjI  Ju>*L>  t(j_all<JI  L^H-^ 

l 4  j  c. Lx^-Tl^- V 1  (jjJ-.Ju.Hj  4_3l_diiJlj  4_j£d-1. 1  CjLj3^Lc.j 
CjLsLLd  ^JjlL-uj  JljL^jjJJI  ^luaJI  Jl_La  (_dJjj 

4_Sjj_Ls  ^Lul  jdib  tj-ij-tTi-U  (j^rl  i^U 

3jL_u_>J1 j  I  4_J  L<-u_4  ^yc  £  I  Ju-i  I  4_jj>. I  3^l_c.  I 

4_j ££_}L_»_<5j  4_j_lj_}  LjI  is~>°i  ^1\  ^j-usj 

3jjl  t^i  <n  4  lol  t  nil  C-c^aLs  Ju3j  . 
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cdjjs  jJis  Lj  SjuUs  V» 

i^J\-l  J—A  J|  t-*  ,  ,ij  I  I  /I  t  j  a 

£_ii_JI  ,j_c.  1  \  j  mi  4_j_3  J_j>-I 

J  y>-  a  V  4j  I  jJ-LJ  1  4.-u.u.a.tTuJ  1 
t(J-U_4-<iuJl  (_yl-C.  ^_2_jJI  0-^J 

L-j-yuj-1  kii-jJI  L^jfj 

0j\  i(_y£ldJI  uLLIjJLj  C-i-tC. 

(jj-il  I  |j-«  ^y^J)  I  II J  jULuji 

J  Ml  f.  ^jLuJI 

(Kircher  joiuj_iS  Lkjj^?) 

^y_I]  JlIL^j  lLLiI 

J  J.  n'°l  ^JU  .  ^J-lJ-LA 
(J  ,_)Ii3jVl  (j^a  4_p-Li 
>daJ  (j-«)  1  g  "  a  11^ 

(^JL*JI  (jjJjIaJ  4^lj_*_U 

.((^jSU-a  Jo- 

lILUji  pi*,  j*  Jj'vi  ia^Vi 

4j  n  i  >t-UI  4  >i  mi  iiTI^ 
4-^->.^_4  4_J Ltiij  ^_y2 

I  707  ,»U;  .4^£  ^1 


±±sd\ 


jyy-ujj  Jiilj  4_j_LjVIj  1  <g »  m  La 

.  ^i_Lc^LI  ^_I1  4_c  L^JLI  4_>JL-^J1  (_jj^_>ijj  4_«L*J  I  cjI£Hil^_U 

(jjjj  5^_tl/L_i_fl  ^1  j_*J1  ^j-45  (J-43^  3^-  3dL9J>0  j-i-^  dll  5  (J^-I 

j-u^c.  ^Jl  ^-la jJI  L^j  Li  1  ^jJI  ^ < 1  I  4_jJL>iJ I  ^_c  jl  jLI  ^jLuj 

^/i_j^I_jlJI  ^jojI—LI!  »  j  3i3  La  (^jiJIj)  LlLjJLo  (jJLiu  ^Lj  ^jJl  jo Jl_>J I 

.  (4_i3  (Jj-co-uu 

.  juj Jl_>J I  ^^LCcv.^1  ^  1  L>  f  11  Jl^  i4jjl_*JI  3La.c.Vl  ^ jlu-u-4  (jylc-j 

^_lKLVI  la Ij. 2?"  <  «j V I  ts^iW  .  4_lI L^-<-u IjJ I  4_t  JuJu>Jl  a UaJj j 

LuLu_u]  L^ILo JiiLa  4_j^_jJ jjLSUI  ^ jJLil  £yy$  4_^j>.  £y*  _} Jl^JI  dJ}Ul  4JLlL>j 

*t£>>*l  Lh4  O^H^J 


1  jjjJolj— ua|  j_<_ujjj  <."i  r>  1 580j  1520  ^^Lc.  (j\j  LLLlu_uI  ojL^  Ju3j 

£j-a  4  ^fc-cgaJI  CjI_j^5LII  ^_yJ!  4^Ll^I  tl5Lj-cl  c_j j_L>. j  il-">  i  ,ij  4-jjUCl^^I 
a  <  <ill  c-<jL£j  .  (LSL^-al)  juji^JI  ^JLlII  \  $  1A » «  1^1^  n  Cj_iI^  ^1  jjJSLIl 
3-iKj^I  4_u-^1^2JI  ye  Bj^SLua  ^Jl  Sj-dL-u-c  Bjj  is*!  \  ^ysjJLxi  4_ul_u_uVl 

Jljlj_(_u1  JlJLs  (C_Jj_>L1  I J _ t_3  (jl  (J-j-^J  ♦  C^ulj-Jl  4511X1  ^  ^  <a  f-  Jo  C-uL^”  jJI 

3- s-^>o  4_LuL_u  130  4-jj_ufuJ  ^yc  O-olLajl  1588  ^Lc.  jLl  y2j  tjjjJtU  (jL_(_uVI 

£yz  Ldl ya  4_ajV1  dJ-L  ^j-xlSo V 1  3j)L>  <  «Vl  q  15j  .jL^_)  8000  1  ^  r,  <a  (jy^Ll 

4_5eJL_u_(3j  4  <  ^"<  -a  Cxu-a-Jj  3j-Ull&  a  t  nil  &J-&  C-<_il£j  t4nflni  I  97j  I  6000 

4- J_ll  jL  (  (I VI  Q  i-t-uil  d(_jl^  11  ^ylc.J  .  3jjl_Ul  ^ylc.  1  La- jL  n" 

C<  r.  1  La-H  (  dl  Jl^j  ♦  ^-LuaJl  4  '>  a"  a  j-tc.  1  ^ ‘X Ij  ^J-loIlH  ^^LcuJL 

ijjLJiJl  ciJL^-jl  4-j^-ii^-i V 1  3l_LSJl  ciJjL»_(3  Cj^Lj  4j j-tlSLi V 1  ^j-^L-oil 

^  ^  <  1 J  t  4-j_iLi_<-uV  1  A  / ..  tl  IjIj^d!  L_d_u2_>J  1  ( u J  Cj  Jl^cj 

Cj l_£ lj— >L  1  1  j_«  Juje_IL(_u  1  j  SjjLUl  3^-uiSLl  1  IjJii  h"i ,  111 

(jJljlII  (j-ti-uj  uLu>J  ^^yil  jL-11  L^_l3  1  4 Cj l^j?e_^ILl, L  >U-J  <  (i 

.  (_42_(-£sl J-*-ll  jJI  (jL_(_uVl  L-£ j. a  t<~>  ^yQ  jJI  ^-Lu-lI 

J)  is> y£i  J_5Lx_u_j  d(  ) I  Q(  t *>-  tHjjLc.  4  <  t a  <  u  76  ^j)..( ,u  ^yjLt-t-u^  1  ^Jj) lo  <  (i V 1 

.  (3^"^  I  (3^  (3^  ^  4j^-cu-lJ  1  L<-lL>-  d(  1  4  4_(_Li2_(_u  ^  I  j_lK^  1  J.  (  (i  'Tt— 1 

lj)jj^  33*^^  (I)-45  i-7JLu!a]l  C  4?  (^  1  £)l  3j_tIiLi_4  4_5t_pJ  La  35J 

.4j>^^LI,1  4  <^1  4j>.^Hjl 
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6au().uJ I  6 j^jJI 


taMljJj  or* 

Cj  1^.  /"if-  3  I  Jl>  I  t J 3^J-?  ^  LaT^V  I  £-Jj-4_4jJ 1  Ju  l^lll  1  (j  Jl^J 

Jl^Jj  .  J)1L>U  ijr^J-*J!  i—kLtjJI  4 _l£  ^c.  C-<_£j  ijr£  4_<_ulj jJI  j^jtlLcuj  jj_4^l 
t  4-j_£  LcuS<Jc<-o  V I  cj  L<-u-t-o jp,  I j  a^JLJLl  cj!j_3J1  Ll&  (jr^3  4  4_LkJ_i,l  4_$_>J  I  <.  r  /  j  2?  > 
^  JlC. j  i  Lu  (.  lo  j  j>J.  I  Ltll  4_u  I  JlxJ  I  4^_*J,  I  i_.<_l<-uj  £(jj-uj  I  ^J-4-C.  (j-£-  3p>>  ^-c- 
C-<-)L^  jJsj  .  ‘La-G*-  4-3j-*_ll  (J->>  I  (j-4  L^J-Lj  (jy  CjLjJT  ^3^3 

4_u-^j_SJ I  jl  t— £ LtluTt^ V I  d  ts~\  3  )  d  ‘  1 I  £.  I ^-l-u)  J-l1l£.  i^yj ^  L<-uJ  1  I  ^_4  4j>*^LIJ 

^-<-uTlj  C-<-jL^  1-4  IjjLjj  4 3^-4 Li_l L  LIlU  V j  / 4 j  4  j  1 4  f.  3jL$-4  t(c_j^j>JI  jl 

t4_jjj>J,Li  t  3  is^~n  4jjj^_lI!  .  4jpLii1  1  4  f ■  V  L  J  <.rVn  LpL) 

4  4  1  ts~> ^jJ  I  J  LcuTtJ  I  U 1  4_J I  (J  1-3S-4  (J)  <>  i  's~>  4-t.u-l  LJ  I  ^  3  u  Clx_pt_J^ 

Lfcj  I  ^  1  <—J 1  lj  1  p  4  f ■  4_3j^_L>  ^yC.  J-u£J  I  l_3^_JU  JpL  4j  T  ^1 

Cj^_lL_>»  ^LLj  Lajlic.  4  I  600  ^Lc.  (-dJIi  L-kljSU  ^Jj)  .  1-^-4  1  JiScIii-u  1  Jlic. 
Jj_^.  c_jLl^  Jj!  4c_x_j^elIL1I j  4_4_uljjJI  (j_4  cj! j  < ,< «i  Jljljj  4  William  Gilbert 

^  njlo  <»  4  lLI ji_<_u  ciLuj  J!  4  3j 3~v-  lc.  4_l£  1 4-1  La j_J i j  4j  <  njlo  <»U 

La  4_uo  L>.j  4  4  \  j  \  2?  1 1  4^ ^3 ji,  I  i_Laj  I  tiilj  yJt  4j>-  L_4J  I  (j  l£^  La  I  q  I 
t^yu j_ua jJ ^  4_i  ^3  jJ  I  l  L>  ->lJ  I  d ^3  *  4Jj^Li]  I  4j^c_J  I  0>U. jJ L  L$-L*a  ^Luj 
4^j»juaJLI  (Jjs-  4^11  ^ 3^4-44-1, 1  £.  4  1  ^  4?  <V,<I  I  l£L^_xal  ^jl  {jla  La 

cj^L>-jJL  ^L2J!  £y£jlL>iX\  3jL*l_J!  ^Jl  jl^c.  4^u>JI  t-iLLi  4_^I^Jlj>J1 
J _&  *  (J-J-3  (j-4  eiJLLA  I ^jojL-u!  (jr^-  ^ (jr^l 

4>Jl_A  CllljL^uJ  I  J_42jLu  L^J  4  4j^J2C_lJ I  dj’  Ll  1 1  (_La_i l^_5C_J 

lL^\ jJxl\  oJ \-£t  (jdy  0_l>.  4*UijjJ!  4_>-Lu_4jJI  c-xTt^La  (J-i-3  ^LVI 
LjlJL  3J|j  Ljj  4_5t _t2s  1  j  1  j->aj  I  !  j_*a  ‘  (J  <2^4  V I  j  ^ 

tjyjCi  (jJLLi  J.  i  c.  (jy-JI  4  4Jj^U!  J.  i  c.  ^j-^La^l  Cj l-£ Lt-ui,  1  ^  L> »")j  4tJjj_LaJI 

! j  J.  i<~i  a  JSLxIiJj  j  L^_lU  L  </->>  mi  l£!Jba  I  4_L>j  L>-  Cl)  .  Cj  La 3_m  I 

.  4j>-^LU  4_L^_<a  4jL^jV  1_U_41_UJ 

4 4-jj-jiSLi^ I  SLljJI  o_i l£”  ^21] I  liLL^  3^ j 4 2?  1 '  cj^L>.jJI  Lai 

La jor.  Q^>-^L_I,1  43j_^1  JlJI  (jj- Ll  I  Jl^3_»_4  4j1  ^j^>> j3  ^  to «,j  jl_5e_»Jl 

(jL^. CjI  Li  Li  -Li. I  (jl  JlIII  La-A  La_A  Li  I  311  ^jl  .  ^j^_ual 
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^^aJI 


da Lb L-uJL  1  4_LuL_uJI  4_C.j_<_u  (jl  <  «j3jj  4_Luo j_lI I  a  1  Jl itTu-u Li  j^j^laJI 

3  l_<-u-l  I  V  I  4-U.U-OjJ  I  L_UjJ  I  I  (j  ^  *  4  m3  <  <1  I 1  ^Jj5e_<_U 

^  1  4.C.  L_u  I ^Jo  j-J  ^  lJ  11  *  ^  ^  Lz~^  ^  4_jJLc^-I  I  4^.  Lt-aJ  I  l  ^Ajl I  ^yu  Lt_3J  3 1  T 

.  L_u 

4jLlL_uVL  HJ3j  L  4  M  3  <  .1 1 1  (*-j3  jJ,  jJ  I  jOJl32!L  ^Lc-b  jLt_lVl 

t  jJ  I  (J J-LJ  I  <-LifcJ  4-J  Lfclb_u  V  I  Jo  Vj  .  4_ji_«jJ  I  4_C  L_uJ  I J  4i-Lg3 joJ  L 

do  i  4  m3  <  ii  1 1  4_c^_<_u  La  I  .  4_jJLcjJ  I  4n  L_aj  I  4  L>  <  « I  4  m3  <  «!  I  dx_d jj 

(JjTC-t-aJJ  4  m3  <  dlL  jL*_«  ((4  m3  <  AJ-11  »  t^fA-L. gj  ^13.  4  L  (  nl yj  J  JlOJ 

.  ^ jj  4^.  j)  lo  3 1 1  4bL_uXI 

daVT  3Jl c.  dlLak  M  ‘  Lll<-uj  ljj-t-a-ua  lj_0  ^ojjolJ!  Joj>.  (J_uLj9  j)L  o2J 

^_i l3djI  (j-a)  4oj  La-«-uJ  I  ^l^ovVl  La  4_3_jj_L_i  1  d^-4-J  B^isl^ILo 

Ju-OjJ !  I  Jufc  LJ  JJ J  .  j,  ^  tM  I  JuiC.  V I  £-A  ^j.u-4-cuJ  1  4jJ  lj  (jyi  Ld  dl  L_u  1  J  3  I 1 

3JlcL_u_U  da  IjjVl  ^ya  j)L  L^ .  Jojv  L^_ba  (J_uL3j  I  (_^I<JI  4aj1jJI 

3Ll  (d^-LjJj-JoJI)  3| jjJLl J  i(^£j1jJ1  £^L3jjVl  (_J^jL3J  4JI  4_L*OjJ1 

jLs_)V1  j)L  d3_3  dU3  ^  £-«j  *  ((jy-bo  I J  V I  J^>-L_u_4  L^>a  jOtlb-uJ  LljjJI  ^j-L  j  3 1 
c_.<— i— <-uO  dLLj  tc-  <  J  V  J  j)l  Lalj  c - m .oaj  j)l  La]  Jiow  4Jl_t_u_<a  ^Jl5c-c  j)LLa  ^^Jl 
jjOj_o?e_xa  3jLc_JI  j)L  .^JjJoJI  Jojv  JodrtHJ  4  3j4^  4_3j^Jo  ^  JlC 

jjj_3L  jl  t4Jojli»LI  ^ylc.  ^_3jjJo  jjjjo luj  t  J^L_JI  3l  jLe-^j  jm  «.<ill  ^jy^L. 
4_joIjl_lJI  djLajJL*J,Lj  4JJI0  ^133  ^Jl  4-LLu-u  <  <i3  ilo 

.4JUjJI  /^i4j  4_j_l*_cuJI  ^UVI  j)-o  (J^Lfc  dil3JI  lj^* 
.  4_c^-aj  4-<a-<-uL>>  4J Loj_4  ^jylc.  joi^oVI  3jLt_JJ  idaL-UsL^JI  doL  Jl3J 

4_c.  j)  1  L  a  4_oa-L.  -i  I  j-^a  ^ic.  j I  di  I  j  l_3J  I  jjo  Lc.  3j  Le_J  I  ^1  Li"  <  <1 1  Jl3^ 
joi^oV I  (^jJ  (j^L  ^aJj  .  c_JLiJI  1  ^  ^JjlL 

»La-LJ  4-u-U^UL  g-LaJ-H  ^3ajt j  1  ^  »j-ua-(JI  ^yh-XJ  VI  ^-^Ul  tLU3  jj-o 

♦  ^  g  <  ^a  j)_<a— jJLlILUj  ‘L^oa  VI  (j^^VLLJ  3  JoL  da  I  j  J-^-  doL 

Ijojj^Lu  Samuel  Pepys  Lajj£.j  *  1650  ^Lc.  jJ>»  I  jl 

VI .  4  j  /  3"  1 1  da U-lL>:JL  3jLe_JI  Jojj5  4J Ll.llA  JJlU«I  j)  L  1  „>U 

OJ)  *  4  T  J  3 JoL_uV I  JoJulil  3 ill  c-<-i-<-uJ  lLLo-VL  c-t-u^ol  4j1 

1 3  LX)  .  4_l-Llj  V-JLa  ^  ^  "  ^j-X—Q  4_ajot_iJI  ^JLe-o  4-iLa-«JI  3^_l3JI 
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6^uJg-uJI  6 j(pJI 


q\ a 4 1~ U  jLuUI  jlU  .  (J Lt-gj  £j \  J^J!  dU  S4_ilu>UI 

i_4l^_t2ul_J  lj_<_uj  Ju  £) I  (  Ua Ll/Jo  Ijar  i  /-a  j  1  (^1)  jLas_iVl  4_L^_a 

(j*  u~us~>j)  3  JuL-uI  JljI  ^yic.  Ij  jLaJb-lJ  jl  ti_u_u  jl  ^jLjT 

l_JL*JI  ys  ^jujLlII  Ju9j  *  4-^-u^IaJI  djLuJaLjjJ I  jILa  j! 

^■jJl.c.1  3 "11  3jlae_JI  jl  <ial  i xiaJI  3j-iJ>J1  y  * 4-ua-lc  3^_$j>-i  ^^yjuLua 

<Llm 4_djVI  4j  3j  ila"  H  y±LX\  (jjiaJU  1 ^_il^  Ju9j  .  ^^ae-dl  (Jj)la  <  ^yz 

.  CJ  Lc.  L_uJ  I  4_C.  Lu^a  4-UL4  jJ,  I  ^lc.  J  eL>-  Lt-u-l  I  ^JLc.  J  dlLU I J 
Cj  Lj^Il3s_«  4  *  A  ^jU!  ojufc  Andrew  Wakerly  ^jjul  JlII 

^  1  Jl-jc-Tu-u  1  jlat_LJI  4-L/.^ j-j  ^_j_5t_^j»  :4_jIh^  jj  (jlf>  ^  Ail  jj_3ll 

i 4_jj_j^_j  cjVT  £_)L*-a  (jL^  ♦  1633  ^Lc.  <4lU3j  t«4^>.^LJLl  cjV I 

jlj  ?r  J  4— L lm  30  ^  1  C.  4_L uj  ^L3_J  4-j^r  ^  < a  4_<_uljjJ  djIjJuJI  dxjl£j 

*L_u1  j  . (jJL<i  Cherry  Garden  Stairs  «jj./< ,< «  (jjjLc.  (^j_uiu>> 
JaJilH  ^J-C.  4j?c^_o3  Ju3j  .  1665  ^Lc.  (jJuJ  ^LoJ  ^jJI  ^jj^LLaJI  $.Ljj 

4-4-J  JlII  I  4jj_ii5Li  V I  4_*_U  Li  <  1 1  Jjjj  c-<-l«-uJ  lAj-uzlIj  4_<aJVjHj  I  C-<_4-i)  .  4_jJ  LlI  I 

:  (4_>L£  L$j 

1 4-j-L-m5j(J Ij  4_jjl_u^ILJ1  t 4j^<-u5L! Ij  4^t_pe_uaJI  jl  JlC.VI  : c_j L_u_>J I  ^JLc. 

^ylii  I  4j<l3l  I  JJ_cu5Ll !  J  I  C_J  L_uJ>J  I  .  C_<Jl5Ll,  I  e-x-Ut^JJ  t  I 

»  4j j Lo-^uJ !  a  l  j^>»  1  4£j^v  (_j  L<-u-'v  L^HLa-t  <i I 
Cj  1— >•  L<-u-l I  ^j_<jLj_3  4  j  1  ^  r.  :4_<_uJl1^JI  ^JLc. 

. ^  1  <; C.  V I j  dil^L_uII j 

L^jLv  L_u_«  4jjj^LII  CjlaliUI  ^_jJuu  :  Cj  LlLlX  I  k_sL_ua- 

.  cj  L^Iuj  Lc. jJJ  I  l  cj  L<_u  UI I  i  4_j_j  LdrJL  I  I  jl^J  I  ^  I  jl s^Huj  G 

Lu_u Jl_L^  i_dJ5  jUolj  4_jjl£  jJ,l  (j-u-t-uij  ^j)Io  t  nil  CjL>-L_u_«  :  4_jjl£  jJ,l  ^JLc. 
La^LjuI  4^jjla  4_xj3  JlJo  CjljjVl  ^ I  J-seTu-u Lj 

♦  L.i  <  nllU  JjjLlII  CjI  3lU  H  J JlC.  (_jL_oa-j  t da  3 4 

^  1  La  a  t  <ill^  I^_l!  ^jljVI  jjI  dj L*_t_u  ^jjI_l£  ;3^_jLjlXI 

.  c_jL_uj>JIj  cjVVI 

4jj_JIj  4j^j5c_JI  CjWI  ^IjjT  Jl3cIu_liI  4_3j^Ja  ^uJjuj 

4-jj L^_<-uJ  1  ^_Jj-5U!  jL_t-ajj  4_xj9 (JLa-C  1  jl  CjLlI^jlJI  4-«  jl^JLI 
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.  4xudj  V I ^ 

to  II  lLs j  to  Jl_jJlj>o  Jpl^L  :  (^j-^i I  ito  i  <^~>)  CjLc.L_uJI  4x. ll/^  ^LLl 

.JljjJ!  itoo*  (j-4  ^Ijuu! 

(JxL^-JJ  j£l.u±A  4_LjL>JI  lLI  4?  <  ill  ^1)  (^jjjI^ jJLI  Jal  4?  <  nVl 

4_L> j)  u <3  4_42j^_L  1  xiajl  .  Cj  Lx^exa-s  ^j_ojJj  CjLaj  4?"  <  n  4-j  (Jj_Lx!1  lL j)  to^» 

jl  jJLaj  JjjjJaJ!  4j3jjlX  BJlJJlC.  4  jLe_)VI  Jiic.  _}  4?L>oI  ^LdjJLl 

1  ^  r.  JlIuI  SJljJl^.  4_42Jj_L  .  4-L 4X3 jxLI  ^LuU!  i  ^  *  to  4?  I I  <-Jalj_3e_i  VI 

.  X^ljJ^-lVl  C_jLx>J 

(jj- 3  (^JVIj  (^y-LL-11  c_j Lx>J I j  4_<_uJl1^JI  4jj, to ill  ££jL_t,l  : ciJLLaJI  ^lc. 

.  i  gj  <  (i  j  1^  LI  I  ^i3  c.  I llj  j  <a  4?  1 1^  ^.u-4-<-4jJ I  4^^_>.  4_4_ul^J 

Cj  l_A  1_>i_j  I  ijf-£-  j-x-uLl  I  £). dOJ  Jbuj  La  (Jfaj  £_I I j-LaJ I  (_j  Lxv  :  ^ujsexll  I  ^JlC. 

.  4j j  La_<_4iJ  I  aIj^vV!  CjLIjjJj 


4dL^UjJf  ^  3*10)1? 

Ljjj  I  4_-cl_c  4_^x>.  ^j-45  I  “L I  jj-i _^-u  5^_<_u  I  3jjj  cxL  ji2J 

4_J_-3 Jj3  4_*X_X3  Cj  Jl_L  I  4_J_Lj_}  ^JlSLluI  4>L>oLj  «4JLLaiJI  4-4.a-u£L  I  ))  £yd  I  JxJU 
4j^jj jJI  4?ll  4>L>oL  4^j>- j-U  3JlJ Jlj>JI  J^VL^VI  £-&  (JiLL  ^-%_4-4ijl  jJ9j  .  4x1, Llj 
£yC.  J)  4?  3fc-U  i__3 j_<_u  ^xoexLl  Li*]  I  4_5sJLxi  I  £j  I  Jlxlju  ^ll3  Ij  .  4jj  LtxJ  I 
La^xt_c  ^jJI  j-^VI  43jLLUL  $.1  Ur.)  4_ul£LLj  3jx>J!  JjjxLI 

LI  <j_j  jlIIj  ^IjJI  ^j-45  ^1  j^VL  xx^Lju  ^jl£j  4LjJI  ‘LI  'll ^ 

4^V-C.  Lj  .  4_u La I  4x£x!^j LSLJ !  4-4-a-uSL I  ^Jl  Lxxil 

LVJ  JxjlII  (j\ j  (4_L>jj_txa  jx  4^V-C.  4  4_jL.jj  4_irt_<a  4^  V-^-)  4j^x^xs 

(^X42_>i_JJ  BjLtxIl  ^£)  V I  J-O-Li-lI  ^J^4?ll  IJlA  ^_4_4J JJ  JlXS  4  4>jL>»J  JlxjlII 

. xlLJ^j LLI 1  j  jij^jll  ^j-c  LujJI  jxH I  cjLLlL  ^L_»Ij  4^_j^JI 
£y^>-  (jr-s  4  4  4?  L  c.j  4JHI  L^ j  ^Jl  SjLil  3jLtHll  ^LeJJI 

.^V!  i—SJl^JI  j-o  (J^-LLlII  ^J-Lll  (jr^  Lp-Llj  (^jjJI  4_!l£) 

4x_j_4_4jJI  4 1 1  s~\  LJI  lLUj  4i__3lj_<_u V-J  4^:txlj  Juu  ^jl_*JI  j.  2?  4? T I  Lai 

.  4^  Jxxll  £  i  lor.  L  ^j-uj^u2 

^j-t-u— I  (jr£  jxalil  Ll^Loj  LaLL_)  Jxju  Jl^C.  Jxa  4-4-a-u5L I  C<-x4i-<-u I  JxJ 
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6au().uJ  I  6 j^jJI 


Cj I  4_J_u^U  I  ^JLc.  1  lS 3 J  ^  ^  ^-lIaTJ  I  ^ ^j-i-lla  ^JLc.  I  V I 

^-ulal jJ.1  ^Jl  LaLG-AI  ^1  lo  <11  1  JlA  ^ju  ♦  4-u-ajLtSLIl  CriLj_^3ll j  ^yey-uX I 
L^IljLc  4  j  ^  1  r.  £__uJo! j_o  jjtj  cjjI^  tLiLLiJlj  cj LllIo LjjJ I  Ji*  i^^S-VI 

.  V  I  4-U3-<.u^J  I  J  Li£.  V  lj  ^  At  I  JlJ_C.  £c_Jj  I  4^_*-0 

^IJljVI  J-Jj— >1_!  <>L>ijLj  ^^jVl  4  3j»  Gill  L^jl  J  lo  'V-  ^^LudVI  CjIJlJ 

i  IulL^  I  4  lo  1  i  n  ^jjlj^J  ^^^l-Gi^vVlj  I  ^>"<4  VI  LiJ jJL_ajl 

4-^-A  Li-uJs  1  4_lL)I^  3  4  Oj  4  j»j  i  U 1 1  ^>_&l jiiJI  CjVjLcuIlJI  ^Lal  c_jLJI 

4  o  J_A  j-jj  l^T<  I  I  4  J  U  c.  d<_jL£  .  Cj  LuJo  IjjJ  I  j  jj_LG  ^j?c_<_uj1  ^JSLtlaJ 

(j  I  VI  tCjLb  Ijj3c_iV I  (yC  ^_u£LI  I  d<_i Lc.j  i I jjl! I  £y&  j-l& Lj  C-<-«  jlo  lj  *  Lu.«.uJ 
4JbaL£L_a  4  j  3j  3jjj  ^JSLtTu  ^  <~if.  £_jL_oJI  (j^_^JI  4jL^j  Cj  Ju>>  I  4-lL^jlII  &JJb 

.  4_u  Ljj_ui]  I  j  4  j  *  j  i  to  1 1  ^jJjlJ!  ^£i 

^j-jj-j-j  ^ «_u  L_j  i^JJsVI  ^  1  c.  IjTlISoI  l  La j>  g  c.  Sj^IiJI  aJJb  t "  1  to  nj  I  Jj3j 

izGLlLj  ^pJI  4j \j 4  lu  ^c_i_u_Lj  lULujVI  IJlAj  i(  1727-1642)  Isaac  Newton 

t3j^-  j-jJJ  C-uq-lmj  ^1  4jjj) to  <  <iVl  3jj_uaJI  ^uSIjuj  .  J5L3VI 

Jlsu  VI  jLc.  L-fl-uaJ  4_j1  V  4_jI  4j>*jJl!  t 4_lGd Lj^J I  JplJL>iJ I  4_i_uIjJj 

(JjJjN.  jGcjI  (jJLa^jl  1  J 1  ^ C.  GL_u_>l  (jl^  jGb  i  4J0 lG_U_i_u I  yC  vZjLc-L^ 

(J_jj_>i_j  4_IL_i_u_4  ^£1  JilGil  jG_£  .  4_j_c^_jJI  4  j  1 1?"  1 1  j  4_ajLj^_GJI  ^JjLcu-II 

^Jl  t4Jl_LS  (j yj> Lla-^-I I  J-*-^  1-4^  ‘J^V  (jJL»_4 

4  <?K  1  ^j_oGe_l  ^^yil  JlJJl^sJI  ^Jj_>iJ  ^1  J^lj-kJI  ^Gcjl  JjU.  4_iSLlj  iL-iJt jJI 
(JT^  4Jj^>-^  .C-t^jJI  tiJJii  GtiJa  (jl-^  t 4-LlG 

iyC.  jjU J_JI  lj)  1^1  c.  4_jG^JLjI  ^-11  4_j_a jJI  ^V-<-^V I  4^y>-  (yC.  ^L^jJI 

£-2Z—UJ  ,5  ,<:iu  a ,« <yj  L-q-Uj  Ij^JjiLqu  4j^  J  V->>J  .  ^ 

c_<_ua_L«  Lajilc.^  .  l_^£. jj  (jl^  1 ^  LjLJaGJI  ^^Jjtil  Cqjt-jJI 

yjjjJj  c_jjUt_jJ  4_jl_^iij  4_j_!£j  iyC  yyL^J  I  (J  JlJ  1 4_L^_*_I  I  i-Jyus  ts~ia  yj^c 

.  4JLa_*J1 

3LpJI  y£  4  U  £__uJo! jJ.1  £.yj>.  ^.Ljj_uiJI  yu  Cj jj5c_j  C-gLa-qu 

4  j  1 1  y^\j  lo  II  £> 4Jj^  1 11 )  y2->^j  4jj.  <  1 1  ^JjL-uJlI  1 4_yaj_i]l 

4J 1  g  c J  (jy^Lc-  ^^^1  *  (3j_«  (JjV  i-dJli  Lc  Ij-u^j) 

C.<-qu-G  ^  ^4  1  4jj_3_lC.  L^IjL^-J  V  4jjJLl£.  4j?e_UJ  dcjl£  (jy^JI  4-uJa LjjJ I 
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JaLcu-LUj  ^IJljVLj  4_LjJ_4  3Ljjv  (jr^  4  lo  rt  i  (j_a  ^li^l 


Plato  ((jj-La^L^I)  1  ^  i  ulj  (j^C-  (j^  (_^I<J1  4jrt  < 

.  4_aIIj J-iTu-AJ  4_L£2_3  l_LJ_4  JJ-0  V  (j-\_A  |j_J  £*J  JlU_3  1_j  < 


f  tdL^JYffrk 

4_<_uj  jJJ  d<_il^ 

U^>JI 


^^jLj-LuajLj  L^l  <*<il  (j_c  (jl£j  Ellea  «LjJj1))  (^^  4_<_ujJlXI  4>j_a  caj^j-aa^ 

^_L5c_^JI  j-tSLaTtil  <jl  L^ILaI  (jl  1x111  tZeno  Parmenides 

C.<^t_ \-ua  1  (jrlJlj  il_Ljl_A^I  4lulitj!  (jplJl>Jl  xi  £)-£■  ^ylifclb  (j I  <. . < \ lo"j 
:  I^yu  Jlj_Lu3j  l_J  J J-AJ  "<  4  4  .  4_U3 J_jJ  I  l_U_*J  (j_4  I  $-  J^>'  C<JSS-UO  I  L$J  1  4j>.J  jJ  4-B jJ  La 
.  ((  Jl>-  I  jJ  I ))  j_<_u  -L>. V  4j  lj  i  4_Ls jli-c  (^y-A  3^-u£'  £  LlJu  I  J (j  I 

.  ((  ^  l_4_tIo  V I ))  4>-LA  1  iiiI  (((j^L^I))  1  J  47  lo  I  4  -L>»^J  V  4jL^  4(-dJ  jl^  j-aVl  (jl^  jJ  jl 
♦  A 1— t-t To V I  1  g  J  4  £-UA-i  (j_£L«V  ILjJl_Lc.  4j>-L>-  ^l_4  .jLulul  ci-Il_LA  (jf^J  ^-1  llil-3 
^JV*^  (jl£L«  (j_<3  LiJj^tlu  (jl  (j^L^-J  £.Lj_tluVl  (jL>  J 1  7Ti C. V I  (jl  ^j-ujL-l-Luajlj  ^Ij-lJ 

.  jJ_i_4  T  j_A 

.^ufcj  j_a  jsJulII  (jl  ^ic.  LjLaj-j  40  -xj>-jj  4_j1_4  t4_4-5ji2JI  jjl  c-<-<-u-^-i 

Ju3j  (5  S  JlJ>*  I J  (j  l-Aj-Jj  C  47*^1  I  j  Lg-l-S  4  (3^>*  (J,  1  c.  ijyj  Jl_J_Lp3j  l_J  (j  l£^  I  j  I  j) 
.  1  ^  mu?  i  j_oj  ‘  (j^-A  I^-j-1  1  oJJt  j)-o  (jLul  c  l^i  4?  4  LlLu^j 

:  (j-LxjJ  Lei  I  (j^jjl_L»JI  (_Ti^.  JuiUau 

.  I  j>3^  (jl  (j^-4f  ^  4J  La  (jl  -  I 

A  /^ll  (j_<5  ^  Jl*J!  4_uL^j  ^  4^. j_45J?e_d  (j_a  j-ualc.  (J^  (jL^  t lit  -  I 

.4j1_$j^U!  (_£jL_uJ  4£.j_^j>J,1  ^Jl^J  uK1\  ^_?tJ>Jl  (jl-3 

U^J  iLjJ  oUKJLj  < _ <_*U1  U^JjT  :  (jA-L.L<-uJ  4_*_U2_4  JC-  (jA_Al^_Jl  ^  JlA  (jl 

(_y  <?  m  ^-«-u->J  1  (j  I  (jTl^-  j-^3  1^4  l)  ^  1  ‘-^-1  *  L^a-J  1  ^  ‘-*lC- 

(J_tjvi  4  is~i  4l— LTt-o)  1  J  U  1  «.  1  i_A_C.  (j-^tij  (jl  (j^-4-S  V  l_JUj>_Laj  s:llLC.  (jlj  4  LUjLj 

Cj  \-UA^  Lui,  1  4? -LA  (J  4^4lj  .  La^-LC.  (jj3  4J J)A*4  (jA-Alj-J  (JJ- A  (3l  4?^  1  «  <lllj 

I 

4j1^  4?.1j^J1  (^  ^ ^  <  (i  (jJLLsl  LaJij^j  (_^i-ll  ^ ^  <  <1 11  4  4^4l_cLa  (_^_A 

^  •  A  <  C.  ^  ^  <  (i  11  (^J3  a  1 1^  ‘(A  mi  <  1)  4  lo  j  1  C^-  J  *  * u 

(jl  (j^L^j  V  (_^l  4  La  (jl£La  (^  (jl^  Ijl  *^1  <  nil  (jl  (j^-4J 

V  L_ljI_j  .(jLSLU  1-lj^  (^y.4  lj)j^>-j_43  < dll  1j_a  (jSLi  Ijl  (j LSL^a  (_^  11 
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(jJLs  Ijl  4_j_4  « nil  Jj^Lj  (j!  ^ 

< nil  V  .^jUUI 

^ ^  1  r.  jJl  ^\j  l^_u^  VjL>-  4  4A4UUJ  0Jl&  CijlSl  JjSj 

<_J ji-4_4J  1 J  4  J4?  Ml!  4  Cj I J U-JLJ  LU I  I^yt 5  Lkj_j£.j  4£jj>J  I  (J-JUo  JlII  .  4Jj^U 

(jU  *  Aristotle  jU  <  «.j  I  Aquinas  ^Lo^!  c->  <  4  i  iu 

.  (4^j>-  ^JL*JI  i_dj3  4jI  ‘(Jj^l  ciJj^JLl  j_A  4JUI 

Cj  L^i£J  I  ^  1  C.  1  ^  4  I  ^y_i3  4_i  JljJlSHJ  I  4_<_uj  jJ,  I  t j  Ur  4,0  ^_uj  J.  43"  f.  I 

3^l_c.lj  lU-Jj-jlTlJ  1  ^  1  c.  ^1  jjJI  t_rLc.  L-u-t^a  n  C-uL£!_4  4  L^jUj)  43  /  A  43 j 

.  4_ic.  j)  i  A I  4_i]  Uw  4  j  4  /  ^  j  Cj  I  j  LlC.  Us 1  jJ  I  U  U  jJJ 1  lUjj_jl1I  I 

Francis  ^.u-n-u-i 1^4  juu  (JpUL^I  ^^yJI  ^4  jo Jlj>J! 

4 4_j jUUhJ I  4_<_uj jJ.1  ^-*-^  (jy <  A  4?j  (j t  I  (jU  jJaj  .Bacon 

4_]^  4 A  11  (<>j 3-J-1  ^jJI)  (J-dUUjlj  ^J-L^Lallll  i_jL_ojv  4j>-j  jJlBs 

.^_aj  Lgj  ^i  I  ^ ^  <  <1 11  4  < A 4 UlX  JlIc.  4  j  4 AlUJ I 

4_JU>.  ^j-C.  Cj jL_rt_jJI  ^jyJU.  SjjUJI  LUjJL  4jU  4 ciJUU  ^<u  1  4?  iJJjJlJ 
^-u^aj  <jl  4_t-iaU».  3jj 1 1  < au3J V  ^-<^4-u_i  Vlj  4  1  ^j4  V  4_42Jj_Uj  <  «iH 

3jl_jJlj>-  cjUU^  *  j-^3  (J <  nil  ^jUL-3-j  ^  4?  1  »^s 

UjlU  43  Lc  JlIc.  Ut_ual  j  t_  4  c.  ^UJ '  ^  1  .uaj  ULI  luj  .  4_j_Uj  CjIjUc.j 

U^U>-j  .  L^jUt-l^uJ  i_4j_<_o  I  CjLU^-U  1 4?  i  <  <1 43  <Ut_<Ial  j  cUjjLju  »1  Ur. I  i_L«3 

L^-l>3  4j>-jjJ  4  4?j  4  A  ^J-L/^aLaltJ  4_Sjj_UJ 

^  ^  4  (I  1 1  4J  L 4-44-43  Uj  ^.^JUJ  O"41^  *-^  1 ^ 3~LJJ  ^“‘“3  ^  ‘  ‘*'(m?-LJJ 

J>  " 

.  L>J  I  1  ^  »  4  i-4^. ^1j  C 4  ~>>^-U  Ja_43 

^_43jJU  5^Lc.  4  4i T t  1  ^ ♦  U 4? j  ^^yjJI  4-b L4-U-I. I  .  c-ojjUlIII  jJji  Ijlj_j 

^Hil)  4  U  4  <1 ^jX  1  4HCj_4-4J  4  t  ^_43jJU  4  jU.  ^-4  (^Uil  *S 

4_43 J)  4  414?  43  4-C.  J)U2l  I  4-b  L4-4J-43-U  4jJ  l_4_4J_43  V  C-4-Sj  ^j_43  ^_JJUJ  4lu  U  (j 

Jl_Lc.  Cj  Lo  J-&J  4  4_Cj_4-4iJ  I  Cjj_uu  UU  4V  =  s/t  LT^ 

4_C.^_4_4jJJ  V  ^  4_J_1 1  JuJ  V  I  4_C.^_4_4J_U  U  J  j-Oj-i  l £ J)  4  4l4  4  44  I  I  ^^441  Jj^LU  I 

.4^1^! 

4  41  1  4—C.^.  4  41  1 1  ^ _ LJt _ (J  l _ 3 J)  4  41  4  4  ^  U.  V  I  ^  ^  ^^441  1  U  1 

^  ^  4  4i  11  c  4?  4 j-jj  1L)JulC.j  ij.fi  ts~t]\  j_Lu  4>J)j-*_t-a  JMiw  4_4^^UH43  (tjilla 
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9. 1  Joa  I  3  Jo  4-C.^-c uj  Ha j)  3  <  <i  J Li  I  J_a^  4_A Lao  I  j-j-uQ]  Lc^Ia j  4  to**- 1 1 

(^-a^LuJI  aiU.  ^£i  4^.j_t_uJI  ^_Ju  J  Juoa  .  4_Ll»-c  ^  ^IoC.  4_^_l£  £_LuJ  j.  3  /  .q  1 1 

JaljoJI  4_Jla-  4_Cj_i_<jJI  ^_uo  ^JjulX  LjjLctua  (I  jLC.La  ^^<<<11  Q^Sa  LaJiic.) 
t_;y_3  I jo>-  4  lo j « d  ill  cjIjoJlIII  LlL_a1  LL  .  (^jL  » <i  1!  Q^Sa  L-4 JlIc.  ^1) 
4-lloj V I  4_a  jlaHI  (jl  LlLl£j  19.  I j^JI  4_a jLLoj  ^LjjJI  4oa-L<JI  joiUI  Jooa 
Ij.  3  j-o  ^  i  iOJ  Jj » x^aJl  *Lal  4_c.j_<_uJ I  ^al_3_jja  ^ j_3j  (^jJI  ^y_A 

^  L4.41.a-  V I  <  (I  )  i^yC.  La  CjJOfclLl  LaL  4  Ha J)  i  g  II  Jl 1c.  4_C^_<_uJ  I  4>J-A  3jLja^ 

Lull  I  I  Jl^Jj  .  4  J  t  >>J  I  4_u  jL>J  I  3^j9  jjjG  C-<_>o  l^a-T  Ha J)  3  <  <i  i  to  3  i  ill 
4_j_iLjJ I  LoJuS  32  o  jJojj  i 4x.^_<_uJI  4_*j_l£  ^j,o  3  nj  Ja^a  4ojIj  4_^_l4 
l>^  ^Ja_<_u  ^a-T  ^^1  (jlSL^  ^jaa  4  4j 3 II  0juA  ^oJloj  4  4_oLj 

.  g  joa^JL  4-lloj V I  4_ojLsJLJj  3.  joa^JL  £jL_ullj  joa^aj  *  LaLL  3j£  C-<-<-aJ l1 
( 1— j— t_u I j)  LJ Li  jl  1  j 34 1  LiJjotla  ^yjJI  ^Lcuj>-Vl  4£^>a-  (Jjlao  4at_u_aj 

4  L3_jL_u  La lo  J  <a  ~  f  - 1  (jr3-ll  jj-oj-II  ^ I  JiitTc^u Lj  4_ajL>JI  j_u G  Cao 

:«4^j>JI  diVjLaa))  Jj)  ^<o  aj  I 

(i)  v  =  u  +  a  .t 


1  2 

(n)  s  =  u.t  +~2  Ot.t 

(iii)  v2  =  u“  +  2CX.S 

.(t-jj-i-aJI  ^^yJju  CjVjLlXI  4?  J-A  4  to 3  < II) 

CjL^-ISLII  ^jaa  4x.joae_*a  4-oL.  3jj_i-aj  (jy-tJU  calculus  (( Li_<-u-'v. »  ^jl 

4_t-a  l_L  4_c Cj  Jiatoj j  Lu  ^aj  I  JlC.  I  joJ  I  j  Cj  LlLqlJ  I  j  Cj  Lr  1  to  oal,  I  j 

j J I  « (jy-J  LjlI  I  (j  Ll4-4i^  »  La  1  .  4j 4_3_j  Lj  Jl^.  I ^  I  jLtIL_u  L  4  L-ui,  I 

1  ^  L-o  J  ^l_£  1_L3LLL3_ij  LujjLvUj  4_uaj_JI  La  La-  4_« 

L-4-sjj  4  Lta LulC. I  (j_4j joJ I  c  34 ^  jJ I  J-tJj  I ^ to  i  m  i  <i I  I  4  »  <to  4^>1 1  4_I L>J I 

3jaJo>.  l_3jjLu j  3  JaJa-  JlC.1  ^ki  ^1  ^Lrta  LaL  I  Jl^_Aj  4alj_Ja  «.  La  I  uyj,<\a\ 
LU  j  jJLa  JaJia-  Ln-ua-  ^Jl  ^_^l ^Jl  ^-Laea  Lai  t^\  4  3  Ja Jav.  CjLt Ho  /.o  a>^ 

.  j_a  4x.  Juj  I  (^jJ  I 

ciJ^atUXl  yo  yo  ^J^ail  j_Aj  jLua.  3j^  Jl^  (^/\_a  I  (JL-o  oJLLA 

Jja-  c^joL  4_L£j2a  Jia-I  lLLLuJ  Jjj-c  L. L>^~  ^jLc.  J-Aj) 

^^aj_3JI  l-£sJJ2i  4_j^  (J^  <-u  )  ^jJL)  Ja  jl  ^-u^a I  ^1  J j jLu-a  ja-VI j  j-^-ll 
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LtLc.  JJJ.J1  jl  .  (4jjLc.I J  4>L>o1 

:  j jj  Lill  till  3  ^L>.  43 j  I J  4  c_4Jl11  I 


s  =  t3  -  4t2  -  3t 


lIHj  4Jjl_*II  4>Jl$J  Ljla^Lw  4_&L>uI  jjj_JI  j_l»j  LaJiic.j 

S 4  L**- 1 1 1  l-JJj  4_£1j Lt_uJ  j_A  La  *.  j_A  <J I  j-<-uJ ! j  .  j  4?  4^>U  4jj  L_u_«  4  L  7r  11 1 
jl  (JjJLl  SjLjuj  .^Vl  4_JjVl  4X.j_4^JI  ^yC.  Lufc  CjJlJtlu 

IjLjfc  Q  I  VI  (j_*2_U^JI  (^jL<-U-J  43j_C.J_4_4j)  4  j J-SLcuJ  I  £_l3sJ  (_^b  J-&  LJ-*-3  J^J-^-ll 

La  Jiic.j  .  lj  4?  ts~>  jjuuJ  4  Li  4?  4 II  cillj  4£.jL_uJ  (jV  4_ul_^Jj I  43JL>.  (juj_d  £_l3d jJI 
4_jJI  Jljju  4^1L  jj3JtJ  (Jljj  V  4jLb  4 4_L_42J  1  j-oj  <  <1  jj£L 

43j3J-«  2UU*  1  ^  X  Ij  4_jI_^j  (J-4-oj  4JI  ^_j 4  4_u_u1_lII  4  L sc. Ill  4^j^>JI 

jjj  4_jL_4jj>-  a  I  JiitIu_uL  (4_uVI)  4jL^-U1  4x.j_<_uJ  I  4_<i_3s  _}Ltjl  .  iL  4?  4 

J L*-J  I  lXJUC  I  »  1  l_L)  I  I  4  4_I_4_4J_l1  L  4^ L-uJ,  I  i^J-LAL)  C?  4  I  4  1  iS~)  1  4?"  1 1 


jLb  -A-  4_bV— *JL  ^Laju  4  L  1  «ij-li.l  4_c.j_4.4jJ I  jl  La-Jj  ♦  (J1  33  ^  L  tt-  111 

L Lj it)  .  ((j— 1 ^jJLJ  4_l4.4j_J  L  4^  L4.4j.l1, 1  ^jTljIIj .a  ^  ^~*~u~a  4  i  L  TeJJ  I  4^.j_jjJ  I 

dt  ~ 

Jj^UlJI  c_jL^jj>J  (jV  JpAui.1  4jL^J  leibniz  ( jTuJ-ijV)  j_aj  ^ jJtlu^jj 

.  3  jL^tHi.1  CjLVjJI  ^IjjvI  (J)^1* }  Cr^  Jlju  4^jVI  cLLa-^I 

1  Li4  I  I  Jl>-  3 j j  / ^1 4?  1 1  4A L^jI I  (JiLL  4  L 7r  1 1 1  lJ-Ij  4^1  j_joJ I  q  1 

4_l_Jj_£  4-b  L4.4J-I.  Lb  4^j-ojJI  Ijufc  (_yl*L  4_« J)  <  .1 3  -q  I  Jl>-  j  j  j^i4  V-L-  jjj_JI 

(jLufcLlua  La-^jl  (JL3jj)  jjlj  4?  j^>  L4.4J.J  La-$-£Jj  ^j-ojJI  lj£j  j  3  j^i  II  £jj$  Ij^>- 

♦O^JI  ^ 

:  jJ  Ul  ♦  L4 Jo  LalJ  I  J_U  C-jLj-jjJN.  ^^yll  J211»  l_b JJ_U  4  L  3  4 1 1  0  JJt  Jl1c.J 


V  =  A 

t 


t  -  4t  -  3t 


:  4-Lda  m  L 


Lib 


V  =  -^  =  3t2  -  8t  -3  =  (3t  +1)  (t  -  3) 


:  LcJuLc  J1  (4  J^adJI)  «Lu^1  4x.j^uJ1  ^ Ixj  1 

t  =  j  t  =  3  Lajiic.  (_gi  (3t  +  1  )(t  -  3)  =  0 
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'  ^J^'  Lt-U-lJ  1  o'  4  4  <1  4?1  l _ 3  jL-u  ^  L3 

dv  d“s 

7  =  d7 

4b L<-u-ls '  pi  t?**i  <  <i'  3'  o-^o-U  4-u.uJj La  4^.q-<_uJ '  pi  4?~  <  nL  4  1 1  f < s~\ ^t_)^ 

1— L<_ jus 3  j)  1  4  a  =  — —  =  6t  -  8  j-&  3J3-J  1  f  j  L_4ij  o  ^  ^  .  0-33LLI  4-i_t-u-Ll  L 

dt  1 

4-C.^— <-uJ  I  1  g  ^j*3)  o 3^1  oLJJ'  pLlIa-^JL!'  i  t  = - 3  t  =  3  4b}U]'  0  Jui> 

1  I  ^ 

.  t  =  — —  La JlIc.  a  =  -10  3  4 1  =  3  03^3  Lcjilc.  a  =  10  ju>o  43  4?  ^ll  4j3L_4j-c 
1  <  i  <i  4?  j|  £-c  (O'-sjL-sd  o^-5  o^J  4(4_JL^JI  4  j 3 H  (JLa-&l  1_La 


3  ^  xa  !_<_£  'bl_b  .  L^LalSLi  4  i<~i  3 II  (_^j>iJ  3.03  LJj  Lab 
0_ajJ!  J^bc.  q  4?  II  ^£jL_44J  4_c.j_<-u^^  <j'  1  <7nl  (Jjsc_4_4jj  3!  LLcLtb  4  J-tjj  4  j  <7i  3 1 
I  0  1— 33 1— 4-4j— ^  Jlj  Jl 1c.  ^*3 Lt-4iT<J '  03^3  *4  jL^*>Vl  1_u_l£ '3-43  £  Ju  (J_l£  4_uIj  -1-  =  t 
1  ^  <  c.  ^j?c_u3  4J3I0  l_u  4^3^>J  lb  LJ  L_u  £3  Lt-uTiJ  I  I  Jufc  o  LI3  4  4_u  LJ I  ^  I jb  I 

1^]  4 _ <3 \ _ o T  o-£-J  4_j T  3^4  3-4J3  4_jb  j-bj  (^jJI  l  lo  ->J'  Lai  .3J3JJI  JissLu 

4  j  1  *  3"  4x.3_<_uJL  ^jJl  « 4_u^ '  4^.3_4_oi  1 »  4? LLua-4-u  La  1  ^ j4  3-J-4-J  4_Sj3_L 

.  (^in^H  ^yb  4_j_aLlI43  J}L>-  4  <  dj  3  43  ^u-4jj>J 


tadfii 

t_rb  LJLLj  o^  LaJilc.  oJ 3_u  1  ^  47  tJTI(J'  ojJl^J'  di'b  4J_4i)3_i_43  \_LxSLc_s 

Y3  X3  ^-i^r  4-rQ  _}JlC.  n  0_j_>.  (x  +  y)n  ciJ 3  ‘C  4?  43  4jL^  3.43  4o_43_*JI  o_43  0^3-^-*-' ' 
4J^Jl_j  J3Jlj>J!  ^__j_4a^>-  (-_*_U33lIL  c-bt^L  o'  O^-4-1  L<a-4^ 

*y  3  x  tSP 

L43  c-.4-»-1j  ot^  4  4_LA  I3-X 1  4-j-*3  c-.4JL.1j  d4_t^  1 31  cilJb  (^1  4j>.L>JI  333J  I-4J33 

O '  (_?-&  L^33_LtfS  4 <  <1 3 1  ^b  4-ulU  '  0  3-A  o~^  1 _ ^  *4-^-1 13  ♦  (o  3j2-l1  I3  3q  Io  1 ' )  ^y-4a_4-uj 

1_43  j_Lc  3q  Li  "  4_jv  a  i_;rlc.  3  3"  < »  m  J3  4?  1 1 1  jjec.  3^^!  o-^-  3-^  Lc  33^*0 

(^Jci'  C_4_C.^LJ'  C—  4  4  «!<  j  o'  o "  o-4  .Sji^' 3  4jl£J  4j jLLi  £_ia_£  10 

.  1_^J3  jj>.  cijVLaIijv'3  4-tSL^-U  djLibl 3!]'  1 4?  1  <  .1 43  i_^3_3u 

31  H  jOJ  04^)  H  +  T  3_j_ljuJI  ^1  jiitlL-uL  4JL>JI  4>_l&  o'  o^Uj3 
1— Lj-433  I  ^_cls ' 3]  I  0-43  *  (o^aU  1  0 3^ 3  j  jcc.  T  3  3q  Li  1 '  0 3^3  j  jcc. 
IbLb  4T  ^3^-Vl 3  H  L<3-<k' Jco-j  :(U  4?  4  oLLjjISLjI  ciJl  (^4  4djj>.l3  Jljj  4 » L>4 
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j  .  HH,  HT,  TH,  TT  4_£LaJ.l  CjVL>J I  ^  i  i^T\  jJLi  » L>4  l_L*_4j 
LLLu  TT  ^  1  c.  3ju».1j  HH  ^  1  c. 

ciJ j-£LLa  ^1  L^_L_j  121.3  .  (j7id  Jji^ll 

4-lSL^-U  J21^  L  11  ^  1  c.  (J  is~i  **-  j  4_jJlS_<JI  j-LLLI I  jjlc.  j_a  n  (H  +  T) 

1  Jl^L-Aj  -  ^j7.  7>  )  tl  U  tl  jj  ^  L  CjI^_4  JsJ-C.  ^  \  C.  ^Jj_ua-SeJLl 

3j_L>  tjrlc.  i-lij) 4_2jj_L  [Jjt  ^y*  ^-u-cujj  t(H+T)  =H~+2HT+T“ 
Js  J^C.  ^-1)  i LcuTt-3  2  l_L&  HT  Cj^L_al_*_4  Lai  iH-  Cj^LoLjlo  i^r^3  Cx-^j^ 
<LjJ  rt  <  11  ^  L  rt  11  _i  JlC.  L  Jj  jA3  .  IJlSLaj  . . .  ^j7i  2  1J  S^_L  l_Llj_t-^>.  Cj  1j_« 

£_L_3  10  (j-45  LlTlJLv.  i4_£La_l,1  CjVL>J1  _}1  Jlju  j-u_ujlI1  £yz  ^_u^V 

.  (4JLv  1024  (JJ1_La  4jJuLi 

^L^_j1  LlI  J^A_jU  21  4^j Jl^J  1  Cj  1 2  4 AJbj-yz  £yz  4_J1  ^L^s_i  La  1  JJt 

^1  jLt2_<_uL  (Cj^Lal_*_U)  oJJb  (jy  L  .  (j-calll  £yz  Jl>.  JJlC.)  Cj^LaLJ,! 

{_yt a  4_^2J1  JlIc  IjlL  4_l£ j  .’’PascaTs  trangle  «JK  <<iL  c.  J ILq » 

(j j-^Lj  Li_Lu  i  I  L^IuL^jj  L^bl  Jlj  {jt£>  IjjL  *  <>  <■  4?j /^n  ^3  4Cj1jl>.j  cj^Lj 

(jl_*_dJ  ^jJLIl  ^jJJJl*J1  LjL_u-0  4_l£LJ  1  C  2  I^i  11  ^_<-sd1_Lc.  ^j-0  ^ 

*  o  j*. ljj  1  i  a  3^ 


1 


1  9  36  84  126  126  84  .  \36  N9 

10  45  120  210  252  210  120  45  MO 


1 

l 


jlj  i-LL12j  t4Jj  ^  <  <n  (H  +  T)  ciJ j)^  Cj^LaLtXl  4_SjjJ^J1  4?  Jl^  ^  L aj 


4_^_4_L1  oVL>J1  jsj-c.  i^~£-  J  is" >^e_)  o_l>.  j^LLl  c  47  4^ill  jL_uj  ^  l  I  Juj 

(jt  Ua  i_J jjj  .T10  jaj  HT9  Ij^j  ...H8T2,H9T,H10  ^ 

i_T_Lc  jjjSLi  ciJJjuj  ijljLcVl  La^Jlc.  H  T  cj^1_4L*_4 
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±±a}\ 


Cj 5j  5^-Ld  5  I  ^3  I  jl  1 000  ^y3  3j~c  252  c_i I 

.  Lfc^J  I  jj-3J  ^  4_u  L5Lol  4  3j4  jJ  I  4^jjtX  1  ^  Li  au  I  Jl5Laj  .  3^-o  (j7 1 3  i 

^yj ^OJ  l_4 1 . 4_)  L».  V  I  ^y-LajfcJ  L;t_Lu JJ  L£!_ya  *_J jJL_u  1  J_&  (J  l£v-L-U  L  oJILq  (j  I 

4_L&j^a  ^JiitlLcuJ  .  dJsLj  t  jJi£l  ^JLc.  4_iLv  VLi  LjsjJJ  4_jlj_us  jJlb 

.  CjVLqJLv VI  4jj_Iaj  JjjLpJI  ijr£  3jl_C.  Jl_>J I  CjI5 

(Jj)  4_3jj_Ls  ^SLj  Li  J-&  4-lIc.  C_x_JJ>i_J  (^jjl  (JL^H>.Vl 

4_jJl3j  ^Li4  10  (jy-Aj^  LjJlIc.  (^j 7i3  <11  jl)  3j-LaJI  _i £ys  _}JlC.  ^J-C. 

(Jj)  4_3jj_L  j_&  £p j_u  0  La  <jl  S3j-o  2I0(^!  3^y_c  I  024  «.! j^JI 

(j-a  Ijj-C.  'j— L-I_5~  (j!  (jjj  Cj^LoLlU  0J-J& 

4ilL<aVl  j-lC.  £yj ^_u  4_3jj_L  (^-xj  (j t  « <>Vl  ^j-aj  .  Cj^LsLlXI  c  h  nu^  1 1  CjLlL_*JI 

.  (H  +  T)  LfJ jK  a  a  Cj^Lal_*_a  ^paju 

*c_py  ^  L  » J  H  ^Lal_*_a  (jl 


1 0x9x8x7x6x5x4x3x2xl 

- 1 

1 x2x3x4x5x6x7 x8x9x 1 0 


3j_a  ^  \  f.V I  j.  <<1^11  c__dt5L]  La  La  ^lii!  ju>JI  J_aL*_a  jLscjVj 

/  a  1  3  tl  J  (,L>  Ml  ill  ^j-45  (J-^  (jy-3  (j-*  _}Jl*JI  4_La  1—3  4_aL 

:  H  T  (J_4  L *_a  (j  La  I 


1 0x9x8x7x6x5x4x3x2 

- =  10 

1 x2x3x4x5x6x7 x8x9 


g  2  -  ,  ..  . 

:H  T  (J_aL*_a  cbLjii.c  ^-1^.  4_iJ_4JlI1  Jljjuj 


1 0x9x8x7x6x5x4x3 

- =  45 

1 x2x3x4x5x6x7 x8 


. I jS4ij 

.  3j-iIoLt_<3  '  '  w"^  «t  1  5  1  i'X  *  i  j 

j  ,  n\ tl  (_Ts  LuLs  H  T  ^Lt_il  ju^  l_ul 

.(6  ji  t^jJLoLc.  6)  SjlLc.  4  j  <i  I  Ii'i  La  IjutJ  16  Ljy>-  4-ULjuiail  j!jlC.V! 
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Ix2x3x4x5x6 

(jt  .4  JlC.5/1  *_<Ii£L  t  1 0  ^JulILj  !  Jlj_l3  (-La-f-u-JI  (_T3  Lai 

XgajSfc  t^LllJ  .4  JlC.5M  .ijjt]  LjL_u_*a  (-la-f-U-JI  ^3  .4  JlC.5M  3Jl£.  ^-J-Lgaj 

10x9x8x7x6x5 

Ix2x3x4x5x6 

Jjj_i  (_£  jjl  JJiJijl  (_rLc.  (Jj  1 1  j-i-eujx. j  j<u 

1 0x9x8x7 x6x5  10x3x7 

-  =  - =210 

Ix2x3x4x5x6  1 

(-La-m-JI  IJlJJ  2u_l>.  (H  +  T)  J  5^3  (Jx*-I  (j_<a  aLL^JaJI  7a.  1  >  -Vw) 

H7T193  J^Llc  j|3  .(H  +  T)200  LujJo^ >!  }li<x3  i(H  +  T)n  J^-T  n 

:Jj  US 

200x199x198x197x196x195x194  200x1 99x1 98x197x196x1 95x1 94 

1x2x3 x4x5x6x7  Ix2x3x4x5x6x7 

100x199x33x197x7x13x194 

1 

2,283,896,214,600 


4MiiL£b  jJt  xL jnttJt  fji 

4_j_Ljj^UL  *_<IiS  (( fiLut-uiaJI  d  n  t  ulall  q  n  <  u  I »  iJTS_u_u^lSj1  aLxJj-a 
(jj 3_u  (ja_4 3-^-1  ^3^41  La  ^_u  ^ jJs  1 1 687  ^alx. 

(_T3 

^  jjl  i  n 1  I  a , 2^3^  m4'  <L!L^  7  i  j^LL  j.l!  '  i  ii **2  1  ■  - 1 

j-ujuil  La  £_Tl£-  w  7  ■  \  ^  j,n~  ,  a  i  L  ^  al  ^  L"  I  A 
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*  J  ^ 3^ 

'  Ijl_A  4Jh^  £_<a  I  Jj-L  tiJj_5eILo  ^-<- ujv  3pJ_U  SjGJ!  c-.<-<-uLuj  -2 

.  (F  =  ma  (JSLtlJLj  S^Lc.  till  jJ  .  4^.jL_ujj  4_ijj,  a 

.  4>L>oVl  <>>jj  4_^_lLU_j  4jjL_u_i  Jjl3  Jij  Jjl3  JSLI  -3 

M  (jrJ-C.  J->  i — >  1 L^-J  LT-^-  |^£jl-C.jJ!  £Jl_&  ^JJ  ^jJ9 

L^-jLul  ^yA  ^j^-a3j  4_j_u^_>o  p9  C<  «  «ijl  Lp !  Juallc.  I  Ju3j  •  (CjLJu_u_c) 
i_JT_It_J I  llli-j)  ^Lj_4  (SjJLlI)  4-jJjU  U,  L_42JjLl1II  C-Jp^I  ^Jt>  l_4->lj 

(jjl_cul]l)j  (^-cuj>JI  SjUI  4_L4^)  (<lt&JI)j  (^-cuj>JI  ^_uju  < _ i-lkGj 

LpJI  »  J  (jV!  LLjjJ  4_jj>-L  q-a  .  (4^j_cuJ!  ^_ulj  ^Jjl»_o) 

<_Jp9l  (jl  j ^  m4  (jLj_jLlI1  Lai  t^yjLJI  Q^jLSJ!  CjLuI  L^lL-^ul j_j 

.cJajjUlil 

:  j^>-  V I  ^  j  lo  »  II  4_3 Llr£ \  (j^c.  c_jUUI  ^P^jj  1  3  mi^  t4  <  (i nj 

La  ^lc.  (j^> <j  ^jJ!  ^LlII  l_jJl^JI 

1  4_i_<_u  LlLo  F  3 jJL)  jj>-  I  ^c-u-ujv  1 3  ,lL?e_j  (j ^SLI !  ^  J  La  fy^-cK) 

d  4_al  ,„U  £_<a  Lt-oSlc  4_lj_uLlLcJ  ((ml,  m2)  I  J&&  £.!  Jl>- 

:^pL  L^  j^_cpL  iPUii  L-JtSLj  .  L^iji 


F  = 


Gm  |  m2 


.  (^L*JI  4_u!il_>J I  OjLj)  V  (jlSLa  J~:^‘~Li  ‘—-‘4^  J-&  G  Ca> 

4_^jJL_u  4_j_3  ^j—ih  (jj-SLU  L>Oj_4_j  ^_u  4(^jL_U  (>JlA  ^  1  JiitTu-u Lj 

(j-u I p9  (P-j-lLj  I  .  4_p  3pj Ji, I  ^ j)  4?ll  ^P-u l£LX  1  I  j-jjG  C-<- 

4_uL j_uaJI  jloll  (L>  4?^  ^JLuaJ  V  (j-u! jGil  ^jl  ^Iji-aa  (4JLaL!o  3jj  j_u 

^  L<-u_>.  I  ^_ua_>i-lj  ^.LJaGJI  \  L",n  aJLl^  ^  1  I  jlIPj  La_j]j 

4-LiG>^-ti]  4j>-Lw  V  4_jl  q^oLL  (^jJI)  Laplace  ^^^LjV  ^j-uSlc.  Lc.j 
j_a  aJVI  (ji  (jG j_u  jlGGc.1  (^jLa-<-uJ!  gLjI£_J,I  j_u_oGj  aJ^I 
^1  lo  a Lla-Ll I  <jr ic.  4  Io^iLkXIj  4GJLvj  Q^SLII  <a  ^>Go  ijr£  ^^^-uL-uI 

Cj^GLGj  ^pJI  4  1  / 11  ((JjVl  (jJ^j>J,l)  4J*^I  jGJj  .  4£j^>J!  j^p-uLlLa 
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u_^1j£J!  4_5j_>.  ^  1  C.  i. lo  4Lu^_jJ  (4JVI  JlxjI  4a_sjL>JI  3 jj3 

J_A  4JVI  (jL_J  <OjUJ!  3Ji_l3_*JI  t?  Jufc  dJj  t^jJI  t^yA  JUUJ  .  l_£jljl_t_u_4 

ojjL>o  Kant  -  Laplace  ((^juj^Lj^  .  c-cjL^"))  4_j_uaj^  t  JjVI  dJju>JJ 


^yC.  4JjJ_t_u.ll  La  Jl^*J  4_uljJ_J_tl]  1  ^ J_3JI  (j  I  Cu-UaJ  3 1  J_JJ  4 -LU3J-3 

Cu__j l_£  i__3 j)  <  dlj a\ I  ^j-u  Jl2_£  i 4_j_t_u_4_JuJ I  4_C. j_u>Js I  4J L>-  J  .  L_t£” I j£J I  4£ju>. 

4_j^t_j_H_j  Cu_jL^  (jr]o)'$\  4£ju>JI  (jl  (juu  L^-lS  4_*Jii  ^  jJI  j  j  <  <1 3"  I  !j) 

jl  jju  ^UJ_t_uil  (jL£  Jj-uJ!  I  J_A  cLuIj  .  ^Uj_t_uJl  Jlj-UJ  (jljjJ 

4_c.j__t_uJI  .  45ju>J1  4_ui^  c-u-t-o^ej  lj_u£^  4uljjJ  4_Cj_i_u 

4j5t_pj  I  Juuu  u £Jl3j  3jj^_ua_I,l  jjur .LtaJl  f^yc,  4LL4J!  4_i£  J_jlj>o  Jl>- 

(JTlSLII  t?jui>  r<il ^aj  dJJ3  juu  .  (4uj£jJJ  SjjllaJI  3j_3Jl)  SjuLlII  3j_3J!  juIJu 


♦  <"ill  j  4" « <n 


J^Ut  Ja^ta* 

(^y-LLu-u)  Jl_Lc.  (^J-uJLSLVI  ^juseuJ!  ^Jj  lo  <  <1 VI  ^_L^_>o  1707  ^Lc. 
t-LLIj  £yC.  ^_>oj  •  I J^  3j  4  3  Li  <  a  ^jJI  t(^j- jJSLVI  JL2J!  Scilly 
CjjIj!  ju3j  .  3jL*uJ1  (j-a  ju-t^  Cloudsley  shovell  Jlju_aVl  jj-c. 

^ j^c.  (_jr-A  2LKuUI  cul£j  .cjIj_u_u  3 Jlc.  ^!j  Lal_c.  V ju>»  3L_uU,I  <?~la 

.  4Jluj_L>  Cjl_bL_u_4  4j>-^U,I  Ijl>-  (jLc.1  J  j  lo  !'  (_L> j  lo  -v.  g_jL_u_>J  4  3j4  J  4_3jj_Ls 
4_l_L>»  20000  LAjJuS  3L_3l_5L_«  4_lj LLa-jj—J I  4u5jSu>Jl  C-ua 1714  ^l_C. 

lo"  <  UJ  (t?  Ju^  1_LcLjI  Cjl_^_J_L>jl  3JlC.  jy^lSu  Lo)  ^^yU-jJjU-t-U  I 

4_u_ujj_3J  I  4_« jSL>J  I  CLt-uzsj-C.  Jl^j  .  ^ysj^a,  ^yJI  j-us jJ  I  j  4J  LcuJ,  I  0  Jufc 

.4uJLlII  4-LuuJI  (j;y£  ^LjI_4-4  ImJ-i-ta 

L)L^  4— L<-u  t4_uLL*JI  lLsL-uJ^I  4_5e_tus  4J Lutll  ^Ji_A  CjjIjI 

(^Jj-LaJI  Jt2> jU^>  4_L>J)  J-tSLtTuJ  ^<uj  t  ^L<_uju3  25  c_jj_3j  Ls  llILLa 

^uiujj)  ^ju jjj  : «:  L^JulII  ^J_t3  4-bfc-Ul  (jjSJuj  .  L^_c_u_3jj  CjL>.IjILsVI  t?  JuA  4  ji^LU 

4_uu5u>J!  j_t_u  Edmund  Halley  ^yJJLA  Jujusjl  ju_t_ui!  t(4u5JII  4_uu^JI 
Keill  Ju-^j  tj_u4_4  ^  ^  I4  j_aj  John  Flamsteed  j  j"  <  «■  i4_x5LLLI 

j_jj-_ji_dL^  uj  Lu-ts  LjjJ !  3  juL_ul)  Cotes  ^_ujj^j  Sanderson  tjj  <  »jJ-jLt_uj 
J_daL_uVl  Cj^Mj-lajIj  t  JjVl  j^Jl  J1 ju-o Ij  tHigh  Admiral  Jjjill  3jLt_JI j 
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A J_$_*J I  ^jju. UJ  4_<_u L_U_uJ L  (j^JLiluaiX I  Jl>-  1^  V  ^  (J^JlVlj  J~*a^V  V I 

^jJ  I  4  L  3  <  1 1  ^Jl  Ji jju  i_4 j_<_u  L^j L-k j  Lj  ^j-a  (jL^  i  4_jjj^  (_p»jVI  £)  I  L^-J 
4_c.L_u  i  ^  <  -Q  4_u_aj  4  3  L  <  a  24  ^>_a  Ju9  dllju  Q^SLjj  l_$_La  IjlJ 

^j-aj  4_c.L<_u  24  ^J^l_*_j  (Jj,  lo  11  lLs j)  lo  'v  4^>-jj  360  (jL^ 

LL_L£LaV  VI  ,L  <  (i  (Jft  ~ L  3  \  (jyh  O-S^JI  Ll4j-C.  I  jl  ^.uSLaJLj 

.  1  a^l  4-lcu-<JL>  Jj-LJI  ^  lo  'v-  LaU_>  £j\  4-LL-u-lj 

CjLcL-oJI  4  j  <  33  CajI^  Jl3Jj  .  4j3JlJ  ^j_a^JI  (j_uLi4  q  jl  4_u_o_ujJI  4J  Lo-J. Lb 

Cj  Lc.  L_uJ  I  Cj  L us  Lj3j  (j  L£j  .  3jj)  L~  a  j-lC.  4_u  I  Ju  4J  Lv.  l^j  V  I  7  I  0  ^  Lc. 
Huygens  <J  L-a 1  ^  La.LJ  I  (J_l4  VI  ^  Jl^Tu-uTlI  Lj  Jl>-  4£.^ILs_a 

^y-ca-uj  4  lo  <  <il jj  (JJLluj  ^lll  cjLc.L_uJI  Lai  .  Robert  Hooke  Li! j_a 

LL  ^j_a  (j ^SJu  4J L>-jJ I  Cj  I  j  J 1  dJ L£j  .  4jlj Li  1  ^  X  lj  4_4a^_*_a  C-<j 
4-C.Lt-u-U  lju*.  S^-jju-O  4_U_u_^_tiu  4_JjL_a  j  I  4ijj-<J 

jJi4  4jJ_ajJI  dLcL_J1  Lai  t 4-L/^d joi I  3JlC.L_u_4j  i L  i x^ajj  ^JLoj  ^j| 

.  A  /  ,.tl  4jjLllc. VI  Cj lj_L^5cIl] I  dul^ 

j-it^Vl  (j-uLlil  (LLJjl  t^Jlj-^Vl  d_c.jjj  4^s-  II  djljiA  Lajl1c.j 

^LLj  (Jj_LJ!  lL>J)  Li  -V-  4_I  l_caX  JlLdVl  I  ^1  J J-t-O jJ  I  ^jLj  ^L>J  I  ^1  3^ 
4_j_£  (_Tlc.  i. L  i  i/il  (jl  4  3  j  4 Ji  4xL 

.  JjLJI  Jl  jUJI  j-LHI  ^  L^al  J^ul 
c_jjJL_uVl  jjl  4— L?e-UI  ^Lal  ,4jJl^  oi 

t  (^  j  i  L It  1  I  M-jUs  jl)  Ljj_3j  Laj^  3  xa  ^-1  ^  ts~t  *  II  dlili  ^^y-LLJI 
j_^  I  i*~i  *)  L^_l4  .^Ijl^JI  (jL^aJI  ^Li  cjJl>-  Li^  LsL^j 

.  dsL^IjilaVI 

L«jjLJI  4JLj^lail  : Isaac  Hawkins  -  I 

4JLusj  I  ^L»  1  (j_u  L-3_^)  jlua  jj  LJ  I  ^  JiitIL_uJ  1 

jJJ  1  ^ j 4  ^ ^ L  i  jL»>JI^  JlLL  4_<-sdL>JI  JjI  Ju>JI  4-C.^a-^-^  c_cj^_jJ 
^<5  La  J^>«JI  La-L-hJ!  ^j-uLJLa  "og.  Ij^  .  jL->iJ!  CjL>.jJ 

dJJ3  iJy-b  jj-j>JI  cjL>-jj  jJ.1  4jjj  4^j_*_d  ^1  jj^_jJI 
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4JLj^Jajl  oJ, Jt  dx-Lfl i)  .  (Jj!  Jlj>JI  SjijjlIL  (JjisaJ!  i. lo'v  jbtjj  JljJlIc. 

^jju\  J  4?  A  ^  1  C.  ^jL_jtIu_aJ  (jl  ^Jl  J JlOJ  La  (jy^Lc- 

.  Ur1-*"  1  l£ I  t-LaJuiaJ  I 

OljLi«j  :E.  Place  (^j-o-j-b)  -2 

t_;ric.  (J Jl3  ^_ul11  j-3c_j  oljLil  jj  4j3^1  c>c.  SjlJua  <il_u  ^<u  [jJb 

'  M~J  t Cj L-a_o jJ I  4_jjij  1  ^  <f.  ^}_p3  200  Jut_u  ^^Icll  a  <  nil  .  C-<-3j-ll 

.3jl_La  JlIc.  SjLiiVb  jJ-i-uj-ll  C-t-^^Ulb  CrL>Jsl  1  (jjLZl  (jl  JlIiJlIc. 

4_j9JlJ  ba_)l  SjLoLLl  i.  to  -vj  (JjJaJl  cL>^.  ^<U 

♦  4J j) ^  <  aiJ  4  <  dll  (J j-LaJ  1  Jajv  (J 1  1  JlSLa j  ( Sj-j-jS" 

4-2JU  I  ^jojLlS  —3 

.  Sebastiano  Ricci  (L7_dluj)  L7_(_a_uj  (^buLa  jIJlj  4_c.L_u  4  U  (  <i!jj  -I 
Stephen  Blank  (clb^b)  J-^uVl  tj_a  ^jir  <,<n  4U «»! -c_j 

^jl  4x.L_u  ^J1  4j>-L>JI  (^£-  (J->«-ll  I  Jlj*  t ,  ( x*a  il  Ju3j 

♦  j,  a  <^oll  4  a**-  iXl  3j!j^>JI  1  jua J Ij  jL>JI  ^llll  i. Li  i  /.V~i 

^Jjl  ^j-a  4hL_u  ^Lj  ^aJ-C.  £“1^19^1  LajLLa  £b  4  da ^>J I  » j-cuJj 

.  £-j_J_Il  1jl_&  4_c.  L_u  (j  L(Tuj  Cj  L>-  IjJlS  1  ^  1  LaJub  ^aJj  4(j^_l3jJ1 

((jj_cujjLfc)  ^1  lo"  (ill  cix-uv  4 1 758  ^Lc.  (jy^>-  4£.L_uJI  4>„la  (J!l«  ji>V  ^j-cuTu 
4_jj_^t_j  4_cL_u  4x.l_u-a  ^yJl  ^1  J-^jlII  ^  4  <  ( .i  33  juu  John  Harrison 

♦  <  n^M  1  ^  L>^J  (Ja-u-aJl  4_(a5be_o 

ljIjLxu]  :  Humphrey  Ditton  William  Whiston  ijlJJliiil  -4 

1  4_j_tILc  I  Jl^s.  4 1  j  lil  ^  ( (i  tJTic.  4_ajjJaJl  4?Juk  JuaTuu 

cJb  1  jj0  4?  ( <il  1  ^ Jui  ^  1  lo*jj  .  4_c ^y2>y£-  Ja j) lo ~>>j  J jia  <_L> j) lo -v.  Cj 1 5  ^  1  j-<J 

0>  _ tlu  1 _ j _ <a  3jjL>J,1  iLt-oJl  lo"  (  .mj  ^Llaj  4_lx£ Jl^3 

^jl  L^-Jj  .jL^_ajVl  Cj  j_<-a  ^_*a_(_u_j  i_£j_(_u  (jl^  3JlC.  Juljj  tjbt_4U^l 

4_jl_b  1 4_J_jLiiJl  ^^y.^  L<3Jl^  1078  L_UjJij  ^jLcaJ  (jy-^J  4_(3jJL»_(3  CJJ)  (^>  11  4_C.j_lxi 
4_C^_(_uJ  jbt_4uVl  CJ J-U3J  4  (.O  -O jJ  1  1— (^l  1  4^l(-aJ.l  l_)LuL>. 

L^jI  4?  1  L>  4_l£ Ij_<3  (jl^  4 c-<-<-u Lb  J^5e_j  (jylc.  ^  <  <1  CjMj  CUji-usj  I5l^  .  Cj j)  (^1 11 
.(^.tSjJl  jJ,l  4^jla  4J^1_>.  ^j_43  L)^^5  LuJbj  ^ylaju  t_9j_(_u 
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:  ^>U-U  (jVl  2^-cI/LlA  JiJ-jU^ 

^Lj^JI  »  j  ^  iab-j-A  4 3 i^Lc.  lLILLa  J-J  C-iJustj  I5l_a  :V^I 

a  I  < »l^_La_u^l^  ^Lj^JLj  ^jGj  < 9 j_«_u  a  I I  Cj j)  ts~i  11  ‘4-C.ju-u  (jl  54jj_3J1 

.  Cj j)  i^i  1 1  (J_-3j5cj  ^jiil 

j  lo  1 1  (_L> j)  lo  ->>  uLm>  J^l  yz  3  Jljj>-  4_3jj_LaJI  4?  _l&  Jj 3^3  La->j  :L_uL^ 
4_l3j  yc.  I5l_a  J  1 4_u_ul^JI  4 1  j  3~<tl  ^  3  <  .i  1 1  ijr£-  85  JjJu5e_i  Jl*_u 
C^e-La  4JU!  3^_jL>JI  (ji-3  4 Cj \-u2 I^ILc. V I  4?Jl Jt>  ^  yz  5cjLL2lj_>i_1  I 

.  4ZLu3 j l_*_a  ^Jul  (JJlII  jJI  j_&  (jLi  La-l^.  Q^Tl<-ojjJ 

Jplj-LaJI  a j_aa3  (jr^“  ill  Jtic.  4 gjiSc-uu  L$J_aL£Lj  4-1 Lcui. I  &JJt>  j Ju3j 


alLJ3  ^-a-LaJl  J-LUI  (j^"‘  ^6  ^  L^j!  VI  4  4lu  Jl_>J  I  4_p»- V-U 

.  i.  Io  3  4  jJ_a  3jjj>-j_a  O-jI^  ^^ItJI  Cjlj^LiUjl  ^il  Ij-uIaJ  4  j.  » 1 1 

(j^_u  L^_aJ|  jLiioXI  4  < . i~4 1-La-U  4JLaL5LII  4_iLtcIL_uVI  (jl  ljrA>  4  3 j  3  *>< 1 1 

Lr^i  *  LuL^Jj«J  tv«lt  31  j^ll  4  il  4^11  4-uJa j  V I 

4-C.l— 'l-u2>  y&J  4^>- V-ll  ^-j-Ljlj  (j\  lo  j  ill  <11  ^jojllil  yz  L^j  ^j_o Li  V  _}1  Ji£.I 
<J1  a  c. VI  ^  ;^llj  ^j_laJjl  c_uj JlIJLj  (j-\ j < ^  1 1  JojjJuj  4jaUll  Sj-^^VI 

♦  4 j 4^~>IjjJI^  4_j_aJL*JI 

y ya  ^JllLal  ^ijV I  4_ujJ,l  yz  lo  <  11  a La-l*-l  1  (jl  (jyt  :4_uLUI  4  rtj  rt>itl 
4.C. j_aj?e_a  I Briggs  yajuy^  eiJ J-Aj  4  J^u-t-u-aV-bj 

CjJlJ  .  J^jLtJI  3jI_5c_lIIj  jbclJlj  (j^_jj0^j>Jlj  ^IHI  ^_a  ^J-a^. 

4_j_aJ_»JI  Sjjlll  (J-l3  1  ^  r<  a  L-kyu  ^aJ  4j>-j4  ^^yJI  4_i5La-^  4_ic. La^>iJ  I  ^J-a-aJ! 

^It]l  ^^Jl  lIBj  ‘((JjVI  L^_t^2>jj5e_a  (^^1)  J  ‘"“c-  ^-jL<-uJI 

^  1  c.  r<  />>  4j  ^  J  K  iVI  (^jJ  4_j_ujJlj  4  j  3  i  V\  1 1  Jjjj-aJ!  j-cl  <.^i  a  (JTic.  O-lU-j 

.oL3_lLlII  £yu  ^jjLjlIII  CjLjjjl^ 
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4jlLoLLq  ^  Charles  Babbage  ^_t_u  JJjLiu  jJ j 
^Lc.  Lsr^  1 1792  ^Lc.  Devon  «qj  flj-i» 

4_<_ulj jJ  ^ 4_jl^  L-jJb'l  .  1871 
1  ^  <  r.  4_j1  lL11_La  c  h  C-<-l>.  .  Cj  Llud  LjjJ  I 

^  ^C.  ♦  oiii.^1 

^  jJI)  John  Herschel  £jj2*  j-a  £j jLjuJLj  Ly±^u ] 

George  (^ *\  1  a S'  L^>-V  oLl  (j-u^Lj 

«^JLjI  »  4  j  K  I  \  JMgf.  LiL>*V  pLol  ^jJ!)  Peacock 
ljlo4^-J»  Analytical  Society  (4-lLlL^Il!1  4_l*_<^J!)  Ely 
c_3Jl^J!  ^jLSj  ♦  (( i^j.  S  a  11  ^_$jLu_u  (j-Ca J Luia LjJ \ 

4_^-  1  ts~i  1  Ll<-uj>J  I  ^jlaj3  ^LiJI 


k-J^LLaJI  Jb  C-uTtS  jJlb  (JjLdJLiJ  .  jTt-U-L-J  |j Ll<-ll>. 

«d))  J-Tl-l-Ll-J  jjl  L-ssL>-  L)L£  4j^LjJ! 

JSLAJG  x  4,M,;ib  J^fU!  <^J! 

4  to  ^ ill  ^  jL^tTu-ul  ^  jJI  ^.u  'jjLAjS  <A4l 

.  X  i  4  i  ii  a  )  ^co^JlU 

I  j  i  Ar.  i  4_u_u  24  ^_uj  ^  «^c.  I  L^-jJlIc.^ 

dll  ^-Lua  i  I  <JiiJ  ]i  JuLaj)  .  4-tSiLl  I  4_jjl4j>J  I 

I  i  Lu  LL^jj-j  &  LaJL*JiJ  ^uj^ij  4^>.j_i  ^ lc.  I 

ijuuuul  1  I  -L&  ^_iSVI  /  A  a II  ^-U-lI  <j|  Cr-*-*-5 

ujI [paVI  VI  ^.^Ul  coj-l^c.  ^y^^-uSiJI  t-dJii 


I  J— £.  j _ jl  ‘-3.il _ CU-JI  l  ^  jl» 

aLoI  ^i£L)I  iLalyi^-l  -"''«■  3 1 1 
«1 Sj^ 

l  iMt-.lt  jLa^i,  JLs  l_lSLi 
i_ayc  <UiLj^u  _lxj 

(j-aj-Ilj  U  tc-j  (jL-u-sV!)) 
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.  4_j£ULl  4  j^l3tl  4_l*_3_>JI  {jfj±j-u  \  ^Lc.  Juuj  .  (4uiul^ 2ll <  njVl  4  3  iloll  ^yz 
jllu-uL^  4^Ju^u_«l^  Ur^  (1K3tH  (JjuouJ  C-ktTul  4_u_u  36  Oyz-C.  ^_u-^ I 

t  Oj.  t'<~>  JjJj  ^Juj_j_«L£  4_xSU  .  JlC.1_33j  £)l  (J-j-S  4_u_u  I  I  3  jJ, 

di^.  <«-^"4 I  J_4^  .  4> kl  1  ££ k dua  I  ^  is>y  ^  ^  1  c  t?4  ^J_^_*J I  »J  34 
^_Lo  ^  1  f.  jl  t c—^j-tToJ  1  4_a3j_c  ^  1  r.  j  'NiJi  (jlutlLal  ^^yk.  4jLu>*  Ij 

t_;y_4  4_jJl_*JI  dl  Ljjluk.  1  ^-JJJe-tTuJ  ^Jl  1  JufcU.  (jtJuljj^  c  dl  Ll.lu>  Lj^J  1  ju1j_>J! 

.4_L^II 

1  ^  ^  jL-3  VljLa  ^_j_u  6^  o*^*  t cj Lu_u LtX I  ^jl>.I  ysj 

c-<-l«-uj  L$j  r<t  yA  I  j  I  ji^J  I  ijJJj  i  cj  U3jj  Lc. I  j  I  jl>-  ^^yk.  1 

y^c.  yt  1  juslI j  1_$jLjL_u_>.  3jLc.I  jjl  lju>.j  .  1  ^ j4  SjjljJI  g.1  UvVl 

c - <  1  loTi  V  4  <  «3*i  d^SjJ!  ^ 4j  4j9  jJI  <■ . <  1  Lalu  4  oJJb  (jl  31  l^j  n3  <11  jJoJua 
1_4_4  jA^I  d>*^VI  c-<  <  <il— Lj  ^  (g  4  dU  jJj  tuLa  3  4  l_Iu3 j  t  U~m  L^-ilj  t j,  3"  1 1 

4J  l-3^u  y  l_4_4»  ^J]  4_! j_3u  dU3  ^rH-5  (_3^“  .(JojLlI!  c__<_<_uLa 


l ^  ‘X  Ij  i4^4lj  Jj_u  4  Io^.^L-4  <?Jufcj  4«jL3s-jJLi  ^use-U  V  4  U  4>Jl^ 

.  4j  Ljjv  4_j_3_i  L4J  (j-°3^  ^yk.  4_jk  dJ y-<-u  I 

4  ^  Lj  V 1  cJJLj  j .  cj  Lj  l<-u_>j  1  4_jk_u  ikjj,  1 3 i  ^-pe-t-aTu  ^_j_u  I  ju 

4_ll  ^1_Lj  ^y_L*_j  I  Jl_&  (jk  4diWI  (J-j-ikalt]  g.  Li^  1 1  ^Ijiifc3_<_u!  jLdlj! 

4  lo  1  dl jj  jl  Ju  yil\  3  J  3  »  U  4_^jutal,!  (—4^1  (jrk  ^jIL>iJ 

^_j_u  I  Ju  I  jj  .  4  3K".I  I  4_jJLc.  tiiljJ  4uj  1  lo  U  4  3j4  jJI  4_<_u  jJ^J !  duk  Jdj  *(J-3j 
4u5c_L«  i  A Ioj  JuJuIu  ^kjulu  ^Jl3j  4 (4-tSLul£Lua  4_u_ul_>-)  Sjuju-ss  4J I  ^l_Lu 
4 4-j_4 L£  j  jr.  4j3c_l1I  ^Jui  (jl  dljj!  L«  ^)Lc.^_<_u^  4^u^I  4_Jl  ^.LuJ  4u3^£L>JI  y& 

L-lJLIu  4_4j_£L>JI  ^-i]  ^Jl3j  4-^  UJ !  4ujju  tyz  Ijuk-  I  -*~*A3 

LuL3ul  4JT  ^juu  I  Jl^J  &j  \  Io"  1  i  £.l_ul^  Cy*  ^-6-‘-4 

Ju3j  44_!LjJlj>JI  u-t-u-u I 3 JuIj  4JVI  4>Jufc  Juuj  4 « 4-lLlL^TiJ  1  4JVI))  Lfcl_4_4_u 
^y-Lt-U  4_<j^£u>JI  ^_uau  Jl3^  dii  jJj  4  4_3_l4  di  I  j  j-lC.  L^aLol  « ^ j j_3i  I  4Jl»  dulu 

.^u^Lal!!  I  Jufc 

(jruu  (jl  4uk-  c_u5cu  I  jl  L^_d  L^uIj  dil  lol  Mill  ^Ju3  -kj 

^y-4-U-U  jl  (l_3uL_u  l-^Lvl  ^j_43  4_3ejJJ  Ji^l  4JV  juwl_3Jl 

j!  4(jd<JVl  ^\u  3-uuOJI  1  j)»jU"  <  (i  1  j^_uJ I  £j\  .  1  ^  <r.  £.^y_d 
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Jlbj  .  L^jLLu  ^L»-tfu-4  (_ ^Illl  4-JVl  J^JU!  jl  4bjJL4  t_;ric.  (jjjjlb  J--LC.  I 

V  <3  C.  (J_3-*—S  (^.ILJI  4-Jl  Lsr^  L&L<J  4-lVl  (jLj  ^  ^ c.  lib!  (J  UI^ 

(.  ^jJjtll  (jJaJ  c  b  a  5 Jlj_>-  4_Il_3e_)  4_lVI  0Ju£>  <.~*j nj  jbj)  .  LaL^-s  LuJa^-c 

lyc^i  4_jL$_j  .CjIj_LcuJ  1  flU  a  4lLiL)Tj  4  jl^b  ^1\  CjI  Io  1  <  .1 H  (J_t^3^Iu 
(jrLuljj  J  ijJjVl  4  tllo  (j-0  4JLj_Ld  Cjl ^-Lljj  Juu  I  t  I  843  ^Lc.  1  Jo  Ju>oj 

.  ^jJJI  JU1  4(-iI!juLjj>-  4JU!  ^ojj  Disraeli 

4g_L-u  Jl^I  4 Charles  Dickens  j-LSoj  jJjl  Cn  ^-v.  juL! 

4  4JjjJ!  CjLLlA  (_£ Jl>-^  Bleak  House  (c_<— JtSLlI  c.<_uil)  4_illi^  l^_j_i^  L^-4-o£ 
Cj_u  4  . « <_j LlLs V I  L-u^A))  LaL^-4-u  4  LjJl»JI  4_^b>JJ  4lLuk 

(j^-4-4^3 L^dl I  dxljl  ^i-c.  La  L_l!Lc.j  .  1  ^jlr.  £jimi  4j^_i^  ^^yb 


jljJa  blbtbl  <j-tj>.  4_u_u  40  1 jjj.  lo"  n  jjl  (j-\_LC j-tiJ  I  4jjjJIj  4-LuajJI 

(j-o^it£l  jl  jrd_o-  c_j1_*jI  c  bjUSo  j)^£o  liJUb  (^ybj  .(JiUb  (jLcuJ 

(J_&  1  ^-4-4jjj  4  l^j  La  jb  ( lyu^jus  L^cIlX  I  j) .  43 1  b  Cjj  V I  4_c_b  0.3  Lb  jb 

4_L&b  (^^b  J_ U3J  Jib  j-£LjJ  j)l  jJujj  .  C.ixl.1 

.  (l-o-uSLI  1  C-t-j-JI)  4"  ts^i  7i  I  42L)Ll^  JMiw  ^_j_u 
bl  4 4_i_<_uL>J I  cjWI  jl  cjLu^LjjJI  ^ ic.  Ijul  ^_uj  cjLcLoILaI 
.  4_J  l — (_u_4  (^1  ^■{jr-^u  £  4-bjs-*-^  JjLrtJ  (^JlII  J-dLcuJI  (J^>-j 

JjL_u jJI  JL_ujI  jLju_u1  jJjlj>iJ  (jl  LajLLsj^-J  Juj-jJI  4^r  \  is~\a  jL^b 

(jl  JlJL_3  cdJbj  4  4_b  L<_uJ,  I  yC.  J,  lo  4 1 1  ju  3Jl>. J-4J  «|<ujb  i^yu—Li  ))  4lL)Lj 
4_>-!^H£l  (jl  4 (^yb  ^4,1  SjJ,  4_i Joj-jJI  JsjjUlj  (j^e_<aJI  CjLj^H^c_43 

4  4^U!  4_l^Ltiu_43  (J_>J  cj!  i7i*]\  4J Ijl  4JT  j^bb  dl]j£  .  JUbj  <^>"<41 

1  <;  ^  4  L^Ul  J_3  Cj  I J 1  lo  7i  11  ^_U_u  (jji^_SLJ  (jjjJ!  (j_ol_Lll  *JJ 


^  *i  H  SjLtfu^LJ  1— 43 1  lo  )  ♦  4-c.j,<-4jJ  1  4_j  j_i  l_-LSL<-4jJ  1 

(j— c  ^_bJI  (^yb  3^_4j  (J_^V  ^ jl^cIL-u!  ^  1  lo ll I  i-iUb)  cj! jLil  LajJu-^j 

JlJv. V  4j1  .  (4J  VLj  ! j)  Slj  (jj  jJI  jfUJ  LL^Jj-lI  \  Juus 

4_jj_laj  \j  *  L-Ajj_4j  Lllb  4_t^L^-Jj  VI  0yi-u2i  Jl>. jj  Vj  4jtHb  V 

CjI  ]r\  ]r\  -^-a  ^_4-uj  1  <;  ^  .  ^_j j_La_cuJ I  c-.<jl.1j  c  b 4-lLlL^jJ I  4HJl  ^LLjljJ  <_jL*JVI 

Cj Ll-L4-u-4_U  4 4_u_4j I  4_LL-^Vl  ^c_4_4j_JI  jIjlC.1  (^b  b^-L-L^  4  4_ujVI 


JlJJulII  4-Jj-i  4^  /^t  »  H  tdJb  (^yb  I-Ajj  4^  J  j_Cu  4_Jl_C.  4b  Ju 
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4_J_<_u JlI^J I  (JLa^-V!  LlCj-C.  ^  JCj  .£_IaJi]!  0jufc  ^Lj!  JUjJI  i^yA 
.  L$J L^_c  L  L£  cJii  1 j  Lu  LL^jj-j  j_j_Calj  I  Jp  l^ia j 

^jjJl  0jL£^l  1  ^j4  £j-u*  (jr3  Cjl^-daLfc-C  <LL_tiL_U  ^_u_)  ^^yJLll 

(J_l_£  1  S-J-JL^  Lu-O^J  Cj!^>_iC>  L>J,  I  0-L£>  C-cjJLlj  .  4_l_<_u  1_>J  I  Cj^>U  JuJu>J! 

t  ^  <  -tt c. I  Menabrea  « Lj^_ 3 1— Lua »  joljJI  Jajl  Call  Lai  » L^_L<J 1 

Cjljj)  ls~\A  4x. 3jJ_cu_UI  4_JLa^.l  ljrA  Le_<.uJ  *>!  Jl&I  jJI  ^_i_LJ  JL^L  Ij-U^ 
j->-  Ljj-j1— Lya  l-jS&j  .  4_uaL>J  1  CjLsjVI  0^»)J  4_u_uL>J I  4_J>U  4  j Lm Lt -^3 
IjLjfc  ^>-j3  1 4-)j-<-u-JJj-u  4J_>Js  4_U_aJj_^JI  4_i_LI  L  Cjlj^dail!  0Jufc 

((OJL^Lj))  jijjJl!!  4-ul)  Ada  Augusta  Lovelace  (J_u_Jl3jJ  IjI  J_d9  ^ 

1"  <  11  r.^1  !_}1 1  ^Ull  cj!  I^i ^^La  Lai  ♦  I^TlISLI  ^Clu  t  (Byron 

I—LcLjI  4JLuj_Il  0J-&  Jljuj  ^y-L^a  V I  C-tac-d  I  j^c>  (Jjlal  CLul^  jJlb 

c_.<-<-u-u  La  LJLc.)  .  4_d_datld!  4_IV1  ^-uj  ^y_<_u_ujd!  j  J  0  Jufc 

t^-j-U  3Jl£.L_u_4-J  Q-l£  Ju9j  ^jj_cuL>-  ^-<aLj-j  ^Jjl  4jL^  1"  «  <if-j  1  IjT 

Cj! 4  4_j_jL^_jV  4_jdLlIL<a)  ^^yd jj^j  _}!jlC.1  l_jL_oj>J  <_j j_<_u LsJU  !juL*-<a  Lje-aL^j 
Lgjl  la^^La  ^_<aL^_Jl  \jJt  Cjj-lxjJJ  1 (CjVLCo>.V!  4_jjJa_i  6jju£  4_ua_&l 
^jJl  ^-j-lj  £-a  4_jjJjV1  C<-<a-<-uLaj  jJib  !ji£L&j  .  Lj_iL_ya  C-<_3e_ j 

* !  ^  * '  ■ !  ^  1 1  1  ^_ya  4j?e_d^_aJ!  0j^£i  j^Tu! 

q! aJu  4_j1  La-^Vj!  t^jCLaj-aj  ^_}_u  4  j  V  Cjj-t4J  JCj 

(JaL_ujVl  ^y^  <a^i_i_L!!  ^i^l  ciJJj  4  mi 4  .  LaJl^Iuj  ^ItJ!  4_u-aatdJ!  ^yC.  ^Ja-Lll 
4_uuaj>Jl  j  £j\  j^L!!  ciJ 4j^c.jl  La  Jiic.  .  4j^_xL>oV!  4_j_LL*J! 

cU  j  ^jla»l!  ^Lu^j!  Sir  Humphrey  Davy  u^\ j  j-lljj  4_i£dl! 

4_C  ^!j_j  LLl^  < _ 2a_J T  .  ^LJ!  ^Lalj  ^jj  t^i  !L  cl] 4  ^J-C.  CiJao  l  j  ts~i » ] ! 

4  3  $  "1  (jy-^ J  ‘  Wj-5  LL_Jj_i  ^Jl*J  1  L_t. 

^_j_u  j[£  L;rll!  4_ulU!  4_C^aJ I  Lai  .  4_jC_Li 


j  4-tSdll  4_jjL>a->L !  <CuL£  c 


L^jV 


o^y- 


LT^i 


^y_£ljLjLJ  JalCJ!  0j£3\  CCjI^  -Lab  t4j  4_u_dL_uV !  4Cj-aJ!  j!  L^j  ^Lalu 
^JL*^)  LuC. iLa  V J_A  Juia  4JLa-5t_j  JCj  .  £j! j-t!lJ!  «(j-\ jl2ul <  «jll  Jud! 

4-lLiuJJ  ^  1  (4_j_c  LC-aJ !  CjLJLCJ!  ^lc.  4_4Lu_a!  j^j^  CjL_lCLj 

(jy^l!  4_»_daLiJ!  4j1  $.  V J_A  ^J-*-S  4j  (jl£j  .  4lCj  /US  4"  a  K 

.  4j  jeL  C<j>iJ  I  Jua^.  ^Luj_u_a]!  4J  jjjQjju  1 3^_CiL_<a 
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i  yt 


^  JJlICLI  !jl  4_il  i  L0L4J  LjjLs  C<-<-  u-ii  3  JlC.  Ls  CJl_L& 

l_Uj_3j  4_$3l  J  I— 3j_<_u  t-aLi:£l  ^j_ca]l  (jl_3  4  4J  Lt_u_«  (j_uLJl 

^  1  lV<  1 1  4  (( (J 15 L<_u  Li  oiii-C))  ^^<3  (JjLiljL)  cdJii  CjJiJ>.  Ju3j  .  3^  £  mi 

£j\  j  C. j_cu_iJ  I  ^T^-LuJ  cj J)  J  '  J  <<o  11  4  3  t^Iil-uJl 

JlJwVI  IjJljI  cfSHJJjl  ,!',lC'  -^3^  La  ^j!  j-o  t j.  nif.  j_jL_uJI 

(jr^  3Jl^lI_3J!  4>J _&  ^j-43  ^  C-<-J>o  Jlj9j  . ^Tl-U-l-lI  (J_l£  ^Lill  ^  1  tv<  1 L 

3jjJa  L^Lj  John  Von  Neumann  jij_3  L$-3-j-^j  ^^lll  «LuLu_uV! 

IjjI^  {j\  Jlju  ^JbjyLC.  J_lS  jj)^1M1  (jy^£-  ‘( J-&  4ilua)  p  .utJll  ^^LitdiVl 

JjL$J!  ^SLII  ^Lj|  ^jL-ujVI  (J^e-4  4_J^!  Jj>o  (j\  3j£^  ciul^  .3j^JJ.I 

.  4?  Jj>-J  ^_J_LjJ  C<-Lt-<-U  JCl  (JjJL>J!  ^yt 5 
L^JlIc.  31  4 (j^_j_cuJ^_3J I  ^L^J!  dulfi  4 4i-t-ua I  duL£  4j^£Ls  (jl 

Cjl_)l  <  <1  %■  3_}Lcl  4  A  g  A  Cjjj-J  4  4— 1  «:LuI  Lwll  jL^ln  1 

^  * 

4_a  1  JlScIu-u  1  (J_$_&l  (^jJI  ^_4i_u  L3.I.  I j  dl3-5^  ^Llaj  ^J^t-43  Jlj*JI  Cj  Ij,  <*4i c. 

Proly  (jt-Jjj-j  La_&  (j^jjL  (jylLc.  ^1  4_^II  <>jjt  cdK jl  jJaj  .(jVI 

4_aj^U!  ^Luall  jUol  4  a  jib  d_pe-i  (J_$_*J1  1  glo  i  31  4 Legendre  j juL>^ 

jL>oJ  4  4  ^ ^  ^ yJ^j  ^y^  Cj L-Lua LjjJ I  g-L^-Lz.  4lu_u 

3^_t_>.  j  ^L^JLc.  4_jjL^j  4^. j_<^?e_43  4  lo  ->J I  J j 4  n  4_jullu3j  4_u_uL_uVI 

^y  1  C.  Cj Jl_>. I  Jl^_S  1  4^1  V  mi  80  ^^yJI  60  ^j-o  CxJ^£[j  Cjy-^^  4l]li]l  4_Cj_^_>Js  1  Lol 

.^Jjlju^l  4j_jli3  (^1  <■  -  <  1  t-Vn  ^  (J_4^jlJI  1  ^  7n  Lc. 

j-Lu^l  <_jj1u_4jI  U-aTu-u i  ^^yJI  jilaj 

JlC.L<-4i_J  ^i*JI  4J_4^j>JLj 

ciJJj  Jljlj  4_^L<Li_a'  ( .  <  d  ♦  4-tC.i  luaJl  CjLlL^jlII  p  j  L>  m  4j  La  LC<-&  1  4_Lc. 

80j  60  La^Jlc.  ^_3j  t_rTHJ  t  «CjWL}»  J  j-tTLC4ij  (j  I  (j^Lal  j  f\  3"<  1 1  ^ ic. 

.  3 JljvIj  4JT 


yj-u  Cj  L-t-jIa  Ljj-i  I  £  1  3  *  t^i  1 1  (j^-L4-4jj^-3J  I  z  V J_A  ^j-A  Lj j)lL>  a  J 

t-Lj  (j ♦  2  ^y  1  r.  4  <;  <  (i  3  1 1  4  j  1  4 c.j  I  4  j  1  a C.j  £-aj>J I  4  j  1  a c.  4^jl a 

^jj-Sk-J  ^y  1  f .  4 4-^_i Lj'u-^  4_La_u_4jj  CjI  a#  a  (jl  4JT  I  ^  4L1J 

4JVLb  .  I  Jl_j_3jlj  Cj  L  L<-4jj^lj  ^J-3j  (j  \  1  ^  4  \  4J^  ^  j  ^  .uaj  ^yA  I  Ajy- 
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La  1  lo c. )  151  jT  (J-Laju  151  V]  i^LLajvLj  £_53  IjuI  < 

.  LILsLiw  jl  LHaL>-  j  ^JjLtiui.1 
^1  llILla  La5^  *^3V!  ^j-a  ^IjOjI  jiic.  VjI  juVj 

.  A^p  Ls  ~N-  A^  t-A  ~N-  gl  t  t  .  ,1  I 

JLl^J  .^L^l  Jj>J!  ^L>oLj  C-t-lLj  ^Jl2j  ^1\  3 J_5j  (j\  C-tSCJ  (^JlII  J_«Vl 

4_jJLZba  i_jL«-uJv  4Jl_*_u_a  j_A  4_j_cjjl jj>JI  0-LA  (JlLa  c  4_l£  (j-A_u 

.1.4.9,16  :jIjl^VL  ?Jlu 

4-C. j-^-ae^a  J-A  ^Jl^L  £)!  1-LA  £jJ,l  <-djJj  <jl 

IjlSLaj  .4x4  j_a  I6j  3x3  j_a  9j  2x2  j_a  4j  Ixl  j_a  I  <jl  51 
.  I  Jl£L_aj  ...  36  i^'\  6x6 j  25  5x5  j  4-jJLLjJLI 

(J! J-<-uJI  ^jl£j  . cj! j-L-u  3 Jlc.  cj Ll/Jo LjjJ I  ^JLju  ^yc  juV  <-LL!5  Lillj jVj 

4-jJLLUI  JJJlJN.  ^L?cjI_J  ^ J_5j  4_ll  (j  I  J__y5!_4_s  C  :  ^_uj  4j>-j_L> 

JU^L 

J I  JlC.  V  I  Cj  LjJ  Lu_c  LjlLI  1  JlIc.  ^  JiitlL-uj  j  LtTuTuV  I  4_*_<_u  I  j  4_5j^_L>  lLI  1_La 

4_uLj  3j-a  L#IjL£  J5LjiJ  4-lLuoVI  4_JLZiU  4_iLt£  (_jrA  (__£  1  ^j-o 

t-dJ5  Jlju  ^3)  3jl^I j  4_bL_u_4  ^Jlc.  4^>.lj1  juu  ^JLlII  ^.lo « <1 II 

.  4-lL-^VI  «U]LZm  ^yQ  3JlJJlJ>JI  «LjfcU! 

^-4  VI  1 5 1  4_J  LlLa  Cj  4_jJLa_*J  I  0  J_A  J^^-J  . «  »  ^JSLcuJ  I  -LAj 

^lc.  4_jjj_LaJI  ^ ,1  ^  4jjL_u_a  (^j_LaJI  ^jl jj)  ^  i I 

♦.^yL  U£  I  .4.9,16  4JL51U 


4 

9 

16 

Ubdl 

1 

4 

9 

(_^l  oJ^lj  AiLv^«  sJlxxil 

"3j^ 

1  3 

5 

7 

^ A^jXj  ;  (3 ytil 

3 

5 

Ajlill  AjrjjJl  iiL^  i] j£- 

2 

2 

^ ^Jajl  Aj?s-xj  :  j 

2 

5illi!l  ajn-j-UI  j  0 jJa>-  il 

0 

a_Lp  jl5"  U-^» 

oUlsil 

jj-Jg-j  ;  ^ 2jstjS»  ;  J ^iJl 

.L«ji  yivaJl  <_£ j 
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US'  5J  ^uj  4_iLiS  U-ij 


JjLuoVI  <LJLHJll 
ixU11 

«LjLUI  4_ujJ,I  ^ya 


_i J^C.  (jL^  CjLJLILo  C.<_lfLtTu  Ijl  4_jj  t-u  ijJjjI 

3jJs  ^r\_LJ  4-j^  II  ^Jl  ^j_LaJ!  Cj  1 j  1  4  f .  CjI^-4 

(l  ,4  ,9  ,16:)  4— l-LuoV|  4_jJLZlU  tjl-3  lHJL>.  .  4_tL-oVl  4_JLuJJ 

JSLrJL  &JJb  <LaL*JI  SjLul  4_uLJI  4oj  jJI  j!  JlcI  {jy<z  4j^£Lq 

a.x  +  b.x  +  c  =  jiJulII 

^  1  c.  ...I  ,2  ,3  ,4....  ^  j  a  1  \  jo.  LjJ  L-kTu  xj  C-<-_j  I  a,  b,  c  o_j-o. 

.(c-jj-tiaJI  4-iLaJtJ  (jljjLfo!  4J^IjlII  ^jLlla 7)  <ll)  c-ajJ^LII 
*  1  4-lL/^d V I  4_JlluJ,l  4_jL^  ^jl^Lal  ^jjj  dajvV  Lufc 
4_j_ajjl joJ!  ^  Jo-  "1  ..ii  ^^yO-JLlLa  Jjl  ^  lLUj 

l_L&  4_jI-L_lJI  4_LaJLi  ^Jju  .  4_jJLH1,I  Jo.  ^20  L  ^JlC.  ^Jj)  11  4_Lu_U 

.^cJl  ...7  jki  5  3  jw  I  _j  Ijlu  (jyU-11  4uJLu_c  ^-Luj  (l  jjl*J1 

ijS L^j  jL Jl j-c.  .  (2  ,2  , 2  . . .  l_L&  4_j_iLlI!  4uJLlLo  ^Jlju  L^ 

:^_jLuJ1j  4J2Jj_LJ1  ^LUI  JoJI  .  *Liu  La  j  jLL)  4_JLllil  Jo  4juLuj 


j,jSi'  J jyi)' 

ajuJi 

oj-l 

1 

JjVi 

(2  +  1  +  1  -  4) 

4 

1 

2 

jU!l 

(2  +  3  +  4  -  9) 

9 

3 

2 

bJUll 

(2  +  5  +  9-16) 

16 

5 

2 

o^n 

(2+  7  +  16  -  25) 

25 

7 

2 

^ULl 

(2  +  9  +  25  -  36) 

36 

9 

2 

^oLvJl 

6 

25  I 


-i-XaJI 


2_iLi£L!  1  a!  la 4_j_ajj1^>J1  ^ J^ir"  <  a i  jj_u  2JV1  t  a uz i  ^ji 

. mi<iU  j_*3  L^jLs  ;4jj-LL>o^1  4jlLILj  oU-lLcJI  ^ji  La-ij  .  L$J  cjL^_Jljl1I1 
jjSUj  2JVI  £L>-L1j»o  V  Ji  i^iolt  j_ai  jl  3  a  Ur&  Reminder  «2j£jij») 
!  JlC.  La  LLlJu  i_4jju  V  La  I  I^Il£  L  Cj  L^-JjlII  1  I  Jl_uj  .  (4_c  JiitIL_aJ  {j  1 

.1  ,4,9  ,16  <^jjVl  4ajjV! 


J-^o.Lu3  L*_«  4_L Cj  LLaj  4  L  <  » ! 4J ^LI  1  1  J-LjJ. I  ^  Ls*j 

4j?c_<jj-lI  Jacquard  «jl^L».))  ^_cujj_3JI  L_uL_uI  ^LLjJI  I  ju&  jijaj  . 

^j7i  3  /  Tl_>  4JVI  _ijja  C-<_L->.  i  ^_Lt-u-(J  I  4a jJba  Liuj_3a  ^_cu_a  4_^_aL^a_xa 

4.1a j— ^-cuj  ^JSLtHa  4.C. jais^aa  CjLsLLu  3jj_3ataa  l_jj_3j  £yC. 


^l—Ll  Ji  4_^j_j>JI  ^  1  c.  3j  Jsla3  4_u_uLa  3Lij-3  CjIjjuIi  Jjaa  e__uj_a  «c  h  ^j_-<a) 
6^  i  i_j j_3a  liJ  Lufc  {j ^  La  Jiic.j  .  4Ji£  I I  oj j  3"<  1 1  ^>-4a  (j I  (  L>.j  L>-j 


CjLal  Li  1  II  ^  .1 C-  < _ >j),3 "t  II  J£Lj/  £)l  .  CaLsLkJI  j-lC-  jjijJ, I  ( L~  ,  ,.7 

.  Lll_j^l£Ll  I  4.C. ^JJuTiJ  c_j j)  3~(t 1  ^yA  I  4_l£  Cjjja  ^  jj  1  i  to  a  <  1 1 J 

(Jj_>a  .  4£^a>JI  ^1  4  a  1"  •^a  lL^ojv.  c_JL>J  (JjdJI  <jrlc.  (l£J^Lj 

l£L^I£UI  Vjaj  .  3j  L  3r  4  3 jlvv.  4^j_o>J,l  4  311  4  *  Li4 

4as-  1  /^i  1  3jj^_5c_4  _}!  JlC.1  ^_<a)  CjL_u_u_4  Jjjd3  ^oaljVl 

.  (J-LMI 


(-LLI3  J-^jlIj  t 4-jJ Lrd I  3^  Jovj  1  t(JTjjVl  3j_L_>JI  : Reminder  3j£jL) 

.  1  ^  1  (i  3 1  ^jL_u3  ^3j^-3Jl  cjLJLlLc 

I  .4  .9  ,  16  :3j£j3  .^jVl  4aujVl  -  I 

I  ,3  ,5  ,  7  : 3j£Ja  .  4-lHj  j Jlc.  ^jla\  -2 

2  ,2  ,2  :3^^ja  .  4_aLJ  I  4_jJLlLc  I  <>a  dli  j  j j£  -3 

(CjLu^-o)  4_uLJ  I  4a^j  jJI  ^yA  4_d  LaXi  :3 

I  ,3  ,5  ,7^jVl  2LJLZU 

2  ,2  ,2  i.  ...  .  4_a li] I  I  4_d Llua 

I  j_A  4-d-uaVl  4JLHll  JJlaJI 
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lOOOOtla), 


:fb 

Gl  4JVI  I  5j-La_>JI  ^Jl  :3j£j3 


.(I  .4  .9  ,  16)  <>o  jIjl^V!  -4 

* I -i  1  JljlI 1  ^3  (^!)  jIjlcVI  J£  -5 

:SjuJo.  ^Ijlc.1  -6 


16  (^LU!  jl^JI)  +7  (JjVt  ^jGJ!)  +2  (^lill  ^jGJ!) 

.  4_JV!  ^  n  (j^>*  }  lalt  1 1 

i_4 j_<_u  4^LLaj  .  ((Ja  <  „Vl  j-la_j!)  4_lL^-»J  4JVI  (-<10  uA 

4_jJLjJI  J>!  Jl^^I  ^  1  C.  LjjJj-ud  l£U5  LA5^  L^JlIc.  £_-3j>iJ1_j  1_Aj_cG 


.25  +  9  +  2  —  36  :  Cj-^  -iijLul 


(63^)  (3^!jJ!)  <J\  25  .9  ,2  jIjl^V!  ^jla  -7 
Iju!  1 36  ,11  ,2  4JIU!  JL>oJ  jIjlcI  -8 

.3j^  995  ‘.9  6  jj^.06  ^1  ^51  -9 

l_<-<-uj>.  4-lL^jl] I  j ljj£j)  I  (J-4-*-J I  £jA  4GLv  I Julj V I  I  : JU 

q.,iuh 


.  4-3 j  1  lo  1 1  Cj  Li  L_uj>J  I  4-uajj  I  y>-  ?~a  ^j?c_<_u_Lj  ^JSLilu  CjLs  1  lo  i  1 1  CLu  G 

CjLal  lo  i  H  c  h\a>  ^jA  4jjJj_lGJI  CjLsI  lo  tli  jLujvI  ^Jjt-Jui.1  CjI  a  CJj. 
L^GJLv  4JVI  4JVLj  L^L>Jlj  ua  JLUj  cloj^v. 

.  Cj  Lj  L<-u_>J  I  ^.JljJ  4-jjIIo  U  jIjlC.VI  4_uIjujVI 


I  l^-Lu  i^^Lal  3JlC.  4_JV  ^LuaVl 

4_L>J  V!  4j3jju  ^  .1851  ^Lc.  O^LtL)  (J Llt.ujj.5L! I  j  *.^>4  ^JlII 

jLG-U  ^51^11  Airey  ^jjT <J_l4  ^-l.l.l!  4j>-jJ,I  $.!  j_*JI  j_&  (jL5  L^jj) 

(Jj)  J  JlJUJ  J^e_J  J)  J  a  11  £->U3^  Jlo^  (4_L5cJLII 

(-lU5  .  1^-L.t^  Lc-LlL^jI  eiljJu  t-iLI  jJ  .  3^  L^ 

j  L>  “)  .  „  j  i  (4-LLJL^rJ  I  4_JV!)  I  JljGju  >LjJa  IjL^jv  ^_L^j  ^_j_u 

^Jl  JJUo  jjl  Cj i— 3 L«-uj>J I  (jl  l-lLLa  t  L^-<a  Cj L L<-uj>J  1  jL>ol 


255 


^^aJI 


.  1  ^  j4  ^y2> J)  AC.  V  J  4_JU  LZLoJ  4  <  a  J-A I J  1 


J^LiI  4jI  44jLjj>.  Oyl£i  JMiw  4-4-Jl^JI  4oIl  ^Li_iI  {yA  ^_u_i  ^j^aIu  ^aJj 
^ j  .  4j  1_3j  Jljlj  4_u I  L$U£i  t4  2?j4jJI  L^j L_u_u_4 j  L^j  1  j^uSLl I 

4JL>-^_4  4JVI  (jric.  1  ^  1  Jl-u-u  L 4->j  Cj^Ij JlJuJI  4J3jjla  I  JuT 

.cLUl 


i  JLiU!  ^J_ L-i— t_u  ti_3jL_u  Sjj^jJsI  jIjlc.^1  cjLju^_4  4_jJLu_«  4_JLv 

4^1_UdI  ci_U  CjLJLILo  ^uaLre-c  4JVI  (jl^ 

I  £yjA  4_jJI  Jl_j  J_j>»  J  Jk_C  ^J1  (j-CuJLlLa 

3jljJlj>-  jIjlc.1  JljJ 33  i^\  tSjjL*J,l  4 j  1  a c.  0juS>)  .^LU!  _}Jl*J!  ijric. 

4  I?  i  !•-">  II  4_i£Lu ISLJL \  CjLlU_*J1  4.C. j_*aj?e_4  1  ^j4  Ij  B^-^Tn-u-a  3jj 

jL^lII  (j-a  ij-L^Jllj!  Ja_La_>tXI  ^-A-i-aJJ  .  (l_K)  1  lo  -Q  J_&  La  J  jLL)  3^-S  Juu 
^  1  r.  1— &jj)  ^  lo  ^-Tljv  4_JVI  L^Jj^O  j_L^  jIjl^V!  4_*_jL_4_j  (jyil 

4_jJLj_ILc  tr>jt  I  £yA  ^llll  ^.lo  «  nil  3jjl jJl  ♦  d.S  J-Luu)  .  Lyo\ jJsVl 

.  (difference  series  Jj 


^  >  I— >~~) 

1 

2  4_JLlUI  (/■!  U *  a) 

1 

1  a_;jLzai 

d.s. 2 

d.s.l 

£_iiaj 

4 

4 

1  = 

1(+) 

2(+) 

^—lIoj 

9 

9 

4  = 

3  (+) 

2(+) 

^ 

16 

-«* —  16 

9  = 

5(+) 

2  (+) 

(J  is~\  ~>L  l  <jl  4  9  Ju>JL  C  £1  jL&ljL  m  £yA  LjIjiJ  LuI  Vj2_<J 

:4JLnU  <ya  ^LU!  ^  2U^t 


D  ^ ^aJl 

B  y? y&\ 

C  y? jiJl  y. 

0  Jj- 

5^ 

2^ 

D  Aju \J2Jl 

Aa>li 

B  Ai ^jail 

C  Ai  ^Jait 

(j-4  4-L-Ij  ^jJI  Ly2jJL]\  ^JJ  ^  I  (J_4  3Jl>.  4I  J-C.Vl  JJLu 

c_j^  / ^1  "'4  44jIjljJI  2  ^jl*JI  C  I  j Lca-d I 

fU  I  ^Jl  2  {yA  4j>.jJ  (jysyZl]  I  4_]j.  ^  nj^J^yA  4H^j_Lj_4 

cLLoHjI  JJZ  C  CjI  Jo-  I jJ  I  a  1  Lj  ^Jl  I  ^j-o 


pjiiaJI  JjQ-pnll 


(J I  J-*-l  7  6  jJI  B  {^yz>j3kl\  ^y. lc.  J  £  lo~  .  ^JloJI  I 

.  C  J 1  ijf-A  Ci  ~v- 1  (j ^3 

_ 6  IjJLj  _  I  <-ij-l3lj  .  I 

__7  Ij^j_  I  V>U^.2 
^-a-uaJI  Jilc.  (jVI  C 
7  JlIc.  jV!  c.  h gj  B  ^yz>j33\ 


Jl*J  ^-LaTu  A 

°b-«  7  (jVI  3“^  B  ASjJai.1 
7  ‘  cu-ua-i]  Ju»J j  Juu  IjuaJj  A  (jusjul!!  uil^utuj 


_  12  Ij.Su  I  uujuiuu  .3 

_  1 3  ij_2u  I  ujj-U=j  .  4 

_  14  lj-2u  I  uujuiuu  .5 

_  15  ij_2u  I  uuj-^  .  6 

_  1 6  IjJL  I  •  7 


Jl9  16  jjutil  jj£LlJ  .* _ ljuuljl  ^y£-  l_Sj9juJJ  ■  J  n  <^i\\  jJLc  jVI  B  S jgj  U.  t  1 


•  D  ^1  A  jua  jua 

.  16  £_iluuJ  4uuLLaJ1  ^Jl  D  jjuujJL II  (_;rLaJu 

£-JU^  CjljUJuJI  Ojjb  <  i M  tAujlj  AC. J^UTeua  i_Tlc  _}1  JlC^M  tJu^e  <  ill  (_£ju?eUJ 
^Jl  Sj^l  jJI  j^a  4-JV1  4_La_uu1^_)  j1JlC.V1  0ju£  JlA.juj  ijjuiufcujl  Mil  jua 

JJulI!  SjJ jua  AuJLsjlII  j  g"<  t  ill  Lquuu  J^Suuul  1  dJLlj  juSuJJ  .  A,  B,  C,  D  (jualjuS^M 

.^LUI 

(juajuiJI  ^^jJI  B  jjuajulll  A  (juajui]1  jua  2  UJmJI  j^u  AJL>J1  aJJb  t_T^J 

.AaulkJI  (^tl  D  ^j^JI  ^1  C 
:(_;rLc  AL>.jJJ  t?Ju£  ^jualjJsVl  ^uaj J 
2  7  16  0 


’.^jualjusVl  ^LuajV  AuuluJI 
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2 


±±ai\ 


2 


►  0  25  — ►  0  25 

.^JUI  4-JlojlI I 


:*J2!  4A 1$  £t>^t 

^Jal jJI  (jl_£  ‘4_!l j_iV  4  ^Ul  Cjl^LkJl  «^_alju»  jl^U.  j^Tol  LsJlIc. 
LLa^jj*.  jllLt-d  (robot  Cjjujjj)  ((^JL-uj!))  ^Jl  (jL_ujl  ^yJI  (Jj-tii  (Jjj^j 

^_j_u  jjluJJ  .  4j>. j_cu_tX I  ^^ijMJ.1  (JTic.  (jZjJLs  ^LuV  4  j  1" -Tt-c 

(jl  4J>U  -^!  •  JSLu.ll  Jjv  LL^-S  L^-caAj  4_jl^_*Jl  ^ I  JiitTu-u I 
4  1"  *>J»  I  CjLlU_*JI  4-1 VI  j-<^l£s  4  _}!  JlC.VI  LdujJLl  (j-UUuJI  £C_L*3  ^jl)  ^-cu-(j 

4_jJl  ^-1  ^yJ-ll)  4_lu_uL>JI  jTt-u-i-J  4Jl  uJ^Vdc-Jj  .» jI  jj>JI  4_i j)  1  lo  1.1 

4_IVI  1. to  i juzj  4  4jLL  Jlju  4jLL  J>Jl*_II  ^jl  JiLLt,!  (j^£-  M  ‘LaLau 
(j j-SLTlJ  4 4_l.LlL^:J  1  4JVI  C.4-4-4,^  jdi3  4  (c_jL_u_>JI  Jj>- (jrjC,  ‘Xls>-j-a>  J£  {jr£i 

'  s 

^  q  <  ~  < (i  L^_jL^  4 1  Jl_uj  4.IVI  4  to  i  Laj  (j  I  Loj  .  Ljj_jul I  ^L>u  c-<-_>o  L^JLol£L> 
(L^_4-£2JU  £-0  4_L 4  I  4?*l  A  CjLsLLj  JSLluJ  ^  JuLl,l)  ^_«LjuJ1  (jL^  Cl!  .  J_$Jl!I 

.4_ajL$jJ!  4JL>.^JLl  (j^>-  o!j! j21\  jlitul  4.1VI  <■ _ ikj  C _ £ l^_4_U 

J-Sv-Ju-)  4_£ J_L^ J-i  I  Cj  1_jJ  LjuU  I  {jJZ  4_LJ^_43  4.C.  C-xl  L"j  ^-A  l_J_jJ  1  (j 

4_u_a_u^J  |  Cj  I j)  to  ->J  I  J-llu Lall!  4j9  jJ  I  J^JLt  I  i  h  ts~> jJ  I  d! !}  J-^-utOJ  .  1  j 

.  JlJJloIo  ^-LJt— L3  4__<_U^Iu  4  1 Uj  4J  Leal.!  4_dj^Lll 

I  4JVI  4 4  <  <i nj  Lsj?c_4_4j_L4  lA5^  ol 

SjLuuj  .  4JLU!  Sjlo-Trll  4_4j^UI  jl  JlC.VI  4u^i  (jr^-  ^ J) ^ ^  3j 

1  (g  j  4  ^_42_J  ^j|  (jyliJ!  U-y-Vl  JSLj  Lulu  J-jUU  J-^  4(-£jl>J 

t_;ric.  (jL^  uiiJ  jJ  .  L& Jl-uLo  oM  jl  Cj Lu-lLLiJ I  ^Jl*J  4j?e_uj  4_JV! 

.  L^J  4-^-4-uju  jJI  LiLa3  4JVI  (j»3^u  (jl 

ud  1_La  (j Goethe  « 4_j ju>. »  1  ^  I  (ju> . Lx_4J I  ^ls)  4  4^4 

Cj  Jl^c_j  ^jdl  j— cVl  4 4_l_<_u L_<_u I  3j  lo  ^  ^JL^-Al  ^Jlju  IjuJufo  IjuJl>u 

.  CjLlLlJlI  1  ^_J_45UW  ijric.  I  j-ut^-  LtiuJjdu 
4J  Ju  Juu  4_iJ  (jl  ^J_Ll  (jy^C-  4  4j  Vlj  (JLl^J^I 

jl^Jj  .4JVI  cjI£jj>-  ^Jaijfcu  ^jric.  JlLIaj  ^jJ!  VI  ^<5 

CT1^  U-S-  J_Ls  ^jJl  J-A  ^-LLl  (jl  VI  43-U-UuJ  (4JLal_Cj|  4_*JU I)  dul 
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pjiiaJI  JjQ-pnll 


!^1\  L^J  CjJu5tIu  I  «4_JVI  4Jl1I))  ^j^4?U  ^jJul  iCjWI 

.  1  4.A  Lu*_-3J  >'VI  14  is~i  »  )  £-4  1  ^  4.A*  'i  l_4J  diJuStlu  iCjWI 


:MI  4«U^JY  4j'Zf 

i_rTIlJ  I  CjI  Jl-lSjuJI  t4_^_uVlj  4_*jIjJ  I  ^_u_i 

4J  Lt-ui,  i  ^  c  Lulj  lij  t  i  ^  ^  i  ^-lLJl^Tl]  I  4aj^ 

(_;rIlJlj  4  Jl_j_5_*_jJ I  (j  .1  4?  1  L4]  I  1 4-1 LcJs I  (it?  1  .  4_ijVI  CjV^IjlXI 


t_jrILllj  •^•(3  (J^  ^i-t-4jJl  (jiJ-dJ!  4_L^-LJ  L^-L4S  ^-_lC-  (J^l_4_44jJ  (jj)j  m  4^  11 
L^-0  I  Jl_5cJL(_u  I  dl  Lpa j J I  3  JlC.  4_Gj  .  L>J  I  ^4^4?!  1  l_A  l_L>-^_4lL 

Ads.  1  "l  (  (I  C.^  1  I  I  dl  I  lX£^  .  >•  I  4  ^  1 1— 4Tu_<3  L(-U-43J  4  4J  Lt-uJs  I  0  i_LA  ^J_>lJ 


(^jJI  4Ljj-jl_Lp3  ^1  1848  ^Lc.  L^j Ll^  ^  4J1  <.<iU  JjI  Augusta 

*  (J-^-  4_d  C  (  3 1  c. 

dr\-j_LjI  (^1  4_3jj_LaJ!  ij^A  LLtSL^jj 

La  La  4dliii  ^<u  c  3 ^  4lL_o  <JL>oLj 

:  (j-tll J L«_<a.U  ^L*J1 
ax  +  by  =  p  (I  aJjLjdl) 
mx  +  ny  =  q  (2  4jjUil) 

x  (yc-  p  Lai  tyj  x  Cj^LoL*_4  a,  b,  m,  n  jl  Jl^.^1  *  ,t\  <d_p- 

<_j jllaJJ  j  .  jJj  l_4-4  j-3e_j  q  Jlj>oj  4^j^>ijl_(JI  b  y  a 

<jl  1— LlIc.  X  ^  1  C.  ^Jj)  is~>  '*■  \  I  *yj  x  jl-5eji  j_A  1-LA 

^Jj) 4^ttU  jJj>JLj  (j I  4_4jL4oi_4  3jj) 4.^i  1  4^Gi-iL»_ll  y  ^43  ^ALitlu 

n  I  4jjl_*_U  1_Lj^_l^  ljl_£  . (j^_ILl^L*J,l  (jy ^  x  ^j-43  ^j^->  1  V "<  11  Jlju  y 

tJT lc.  4 LuL^  b  2  4_JjLjlX! 

an  x  +  bn  y  =  np  ( I ) 
bm  x  +  bn  y  =  bq  (2) 

:  Jlj>o  (l)  (2)  lj^\  i_L>-^Jo  Ijl 

an  x  -  bm  x  =  np  -  bq 


2  J7 


(an  -  bm)  x  =  np  -  bq 


±±ai\ 


joj  (j-a j 


y  = 


np  -  bq 
an  -  bm 

:(_t]lc.  <J_uaufc_i  4^jLiu_a  jj 

aq  -  mp 
an  -  bm 


•  4_1^LJ  4.JLA!  diLilaJ-ll  ^j-a  jjh  cLaj^JaJI  0Jl$j  y  j  X  _}Le_il 
.  a,  b,  m,  n,  p,  q  Urjb  4I  Jlc.  I  4"  < ..  4J^?I  ^  t-..‘i  jjl  ^Lbej  y  j  x 
CjLlLsjlXI  4^. j_a^e_a  i_=rJLc.  Cj  Lila-t-1 1  4juLla-i  L$J  ^qmi  ^_aLj^_u  <j'  Lulc. 

L$J  CjV_sL*_a  4^. ^_aa?c_a  ^j_a  4_1V1  ila-i-Ca  ^jSLa-JJ  (a,  b,  p;  m,  n,  q) 

.  p  -  ■■  a"  (IliLaj)  ^ILa  ( IlsLa)^  ^ILa  it _ (IliLaj)  ^ILa  LkjL_CL 

a, b,  jljmVt  Lai  *  y  J  X  4j>Jl_*_4  (JTic.  0JlSU 

do  I  jUI  oJJt  .  4jjLc.  jl  Jlc.1  {jr£t  p,  q  1  oj^Lal_*_4  m,  n 

^jll  djl^oil  aJJb  dj-Ju  llill  .  dV_}l_*_4  4^. j_o?e_4  <Jc>J  4  a  1" Lod 

j  (j_«  4ojllo XI  ojLlUjlII  J£  ^cu  Joj  ^ujj  .  I4]  L*_u  X  y, 

dill  lo  ill  ^yC.  JljULU  L—J—LJJ  1_lI  !  d-3jJI  y^£l  4JV1  ^J1  4  4  <  <lj 

4  1  3~  11 

: ojIILLo  ^J1  clo 34  ^Locj  ^ooj  ill  l_$JLal£Lj  4_jJ_o*JI  Cy*J 

a,  g;  m,  n;  p,  q  ^o-3JI  ^  ulilki  6 
^j-LaJl  4  j  1 4  c.  dLoJju  yj  lo  3  JoJj  4ll_Lo 
i  (4J>U  dl^_a  d^lj  4ll  lo  i  II  oJJb  aJl3j) 

4  a  mi  3  H  4-lqIc.  coLoJlju  ^  l~\  *")  3  Jo-lj  4ll_Lo 
.  (4_1^U  &JJt>  4ll  lo  1 II  ^  to *j) 

*  P’  Cr^l  ^l-'-^i  X,  y  ^JjoJu-ll  d^Lal-a-c  C<-<-uJI  dill  to  ill  (J-pJoj 

^SotTu  LqLu  4  ULo  ^-0.1 4  L*_l  I  4^.  J_4_?C-<3  C.<-<-uii  dill  lo  ill  ^  Jd  (J\ JUJ 

♦  4  4  <  <1  ^~*n  1  4  C.J  d  1  j  1  q  C.  d^Hi  ^LoJllll  ^  111  1  lo  1 1 1 

tljc>>  (Jjjls  1  3 ~vV  4— Lt-io  ^jJl  4JV1  ^-oljj-j  jjl  ^JjVl  4J_AjU  jJlojj 
.  I  Jo-  3y  j  »  1^1  d  1  j)  lo  ^  d  l_J L«-uoJ  I  4jy>o  c-<-l«-uJ  jJ jib  ^Ll^V!  I  Jd 

4_uL_u_>Jl  dLjJLotll  c mi  J  i  3  ^j-c  C.<-cu-J  ciJJ3 
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foJiidl  JggaoJI 


Sjjl jJI  Q^-juul  LgaJ I  ^1j^itIL_uLj  jt  Jl?-"  .  uLi  ^llLa 

v^LJuaJI  ,  Jj  a  m  I  C  *  d  d  is>  J j3  i(jL_u_sV!  (j.u£Lc.  i^JVI  4-3L<Jol  t  LLjT 


,  »1  Uo-I  ^jjj  4_c.L_u  24  jl  J_d  (jfic.  c_xjlj  ^jjj 
£_lojj  (jlfLdJ  J^Sjj  lJ  Lh4  4-J^l  4j  J  JljlII  Cj  LjJojlX  1  JLo-jl  Jiic.  JjMj 

(J  I  4  \y  l  M  ^  <  I  I  Jo-j  *  i  gjlf-  J^?  ^-<-uLjj  (<((j! »  -J  *— 2j-*j)  4_l3 

(j  I  ^j-^LdJJ  4  (  J_d_*JI  Ji>  JM-o-  4  Iiuii  j—LJui.1  JuJoejJ  ^_<-4jMI  ljuk  a  Jiir~ « <ij 
^^Ljj_jJI  dLd-4-uMl  Cj  J  Jo-  Jj9j  .  ^-<-uMlj  (jl£U!  J  JotJ  I  jl  j_dVl  JoJjotJ 
j_l£.  diU  jJj  4  O  Ij-iiu-d^  4J0- 1  jJ  I  rtl  I  J^  y  Ci  C.  I  ^  jj  I  4  ^-UJ  Jj3  iy^  (jj  ^  1 

t_;rIc>-  Ij^lkj  V^  V^,  4  Lilltit-o  M-Jj  V  J-£  ^  lo  f .1  J  V  i—SjoJLj  1  ^  <  f . 

V  ^  ^  j£*LiuJ  Li  jj_djJ  I  C-JLj_0JJ  JjJ  jJ  I  CjjIlC  Jl<l3  (j_u  LuJM  I  c— -<-L?e iTu  ^^ySLlj  .  V 1 3 

lM  0-°  v(16)  v(15)>  *V  cH^-  ‘••••J  v  ^ 

9  2 

.  ^_pJ  45  Jjjl  J^  Cr^1  ^  ^-<1^>4L>.  Jj3 J  .  output  ((^Joell  ))  (jOj-C. 

jl  Jt£.Vl  4?Jl Jt  . «:  Juil  Jo- 1  ijr-A  jl  JlC.1  43_i_4j  4_toL>JI  4_j_djjl  joJI  oJJt  <  A  IoTi 

4? Jl_a  ,j_d  J^  ^ 4?  nj  .  p,  q  (J_jjjljlJI  4.  4 1 U  n  U£"  ty,  x  _J  CjM— ^L*_d  4jujI 

^_L3 JJ  4.  .  .  I  JlSL&J  ‘  V(9)  V(j)  ^-<-0^1  (J-^OtJJ  JO-^I  £y£.  Vj-*_L>3  Cj  I J-UU-1 1 

4«  LjoIj_^I  »  c-L-JI jjJl  4>Jl_A  ^_j_i_i  ^r-q-<_u  jJij)  .4JVI  (jolo-  c_jVjJ  (jr^- 

.  (4_u_ul^j  e-xjJljjJ!  4>JlA  (jV  ti—xjJljjJI  3  4_ui_<_ujil  4? Jui  jJljjj 

c_<_jJljjLil  4I0  i i<aj  ^JlII  Jiulii!  jJ-J-3  c-xjJljjJI  Cj I I 

LlaJIo-  CjI  jlo*  oil  4lu_uJ!  ^.Ijo-Vl  Mid  jJuJj  4  4_jJ_d-*J!  $.  Jj  (Jo- 1  ^j-d 


V(3)  =  p  V(2)  =  b  V(l)  =  a  :o>U-  jJL! 

V(6)  =  q  V(5)  =  n  V(4)  =  m 
4  L^jo-I  cj_4_4i_jJj  J_j-dj^'  4_uj_c.  jl  jlcI  j-jlaJLi  {j:r£t  4a,  b,  m,  n,  p,  q  c^-p-) 

.  (4_jJjl£  CjM jl_*_d  file. j_dJ?e_d  Jo-  Jpl  (j-d  tiJJjj 
(j_£j  LdLdJ  cjI  j  Io  » H  4>jl_a  4oJL»Js  ^_dl_jj-jJl  cjUaLLoj  J-<L«iaXi  cpjjj 
.  4J  L_4_u_U  J-oJ  4_j j  1  Io  U  CjLlLojJsI  4  j  j  1  4JVI  jJ jj  j  .  4_d j_<_ujJ.  I  4_pjjlj_>JI 

c_4jj LloJ, I  45 Jui  ^jJoj  ^j  4L-i jll^i d  j_A  l_d^  Lo-I jjl  CjIj_ul1J,I  MjI  l_)jj2u 

4-jL«-4iO-  1  (j-d  (^JOCJ  4-d-<-4j3  i"(jl^C.  JlO- JJ  Ijjo-ij  4d J jL5C_d  C-l-lIL-uI  (_J^J 

.  L^Jt-Jo  j<uy,X 
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.  ^_4 Lj_lI I  jJlltILa  ^JSLtluJ  CjLU-jlII  4?  J_£>  £__j_4_>.  4_I  VI  ju?e_oj 

:  ^L  J  Jloj  3jj  ^  II  (jl-3  jl  JlC.  Vl  (Ju»-  Ju  !  Jju?e_4-S  L_tjJljjJI  Ju  l_4  Jiic.j 

V(9)  =  np 


V(8)  =  bm 

V(7)  =  an 

: » _ 1 iv  4^11 

V(ll)=  mp 

V(10) =  aq 

V(13)  =  np  -  aq 

V(12)  =  an  -  bm 

V(14)  =  aq  -  mp 

V(16)  =  V(14) 
V(12) 

V(15)  =  V(13) 
V(12) 

*  4  4  *  h  ^  1 1 

y  =  V(16) 

x  =  V(15) 

:£j  1 II  4 _ il j^-JI 

Jl*u  iOJlJJl>-  Ju  I^_jjlj_4  10  JljJ jUj  i  4_1  Lcu-I,  I  (Ju*.  Jl 1c.  4  4_l  VI  ^ j_3j  I  J&Jb j 
i  Jujl_>J  4_l 3)  I  JJiis_4  LVjJ  I  6  (j  I  I J_&  .  I_£J  T  Juu  Jul^_Ju_4  4Tu_uJ  JlOjjj 

4-jJjuiJI  4-uL<-u_>J  I  JuLiLuLI  ju2_a j  .  4-lL^jlII  (JV-u**  4-1 j-Ltlu-o  (j^u  (^Vul 
4j_>JI  ^ jl_a  ^y-4-<-uj) « LLaJ I  jl  (J_4-*JJ»  ^u-u  L^Lu-u  4JVI 
.  (« Cj L L_uj>J I  3 » jl  «4j^£jJ,I  4_>JL*_i.  I  3 »  3^_<-^L*JJ  c__<_u_ul jj>JI  4_*Jj 
« l_L*J I »)  4-4-3 jJ,  I  c-t-Jlj  jJI  (_;ric-  4ja- j**-  is\  II  ^Jsl jJJ  ^_^JI  ^uLlill  J-3-1  i^j-2 euj 
3j.  Io  j  « (i  1  4_*_l^L>-  CjI_j_L-4-*-JI  4?  J_£>  £__}_4U>.  .  (4lu  Jl_>J  I  c-.<-<-oL>JI  4jlL 

.  ^-^Lj-lII 

i^j-*  <— 3^  <  (i  4  4u  J-L_jl_!  I  c-^-J I J  jJ I  (_;ric-  4JVI  ^J-4-C.  4_juL_4  ^j_4  L^_4_j  I3l_3 

.(a,  >  4 « <r<tl  da  i  L_a  ^j-4  4  _i!  jx.  V!  L^jl£j  j-Lu  ^1)  4-jj^.LLJI  J-4-c. 

IjIjlC.1  3jJj_4  ^LlII  jj  Ju  ^3-11  3jJla3II  c-t-JljjJI  (_£^u  <— 3j_4_4j  JuJl1c.j 

^4J  4  4u  J -L*J !  CjLlLljJsI  ^4_l3  VjI  LiJ^Utluj  .  ^  3  4  II  4jU  ^^yjl  Jjju  ^4J  43JuJl>. 

.  4  4  <  <i  3  11-3  ^j_LJL3  <_ Jj.  1  1 1  Cj  1  J 1  4  c.  ^^yJLllJI  ^ ic.  <-_4_lI  IjjJI  ^Jl33 
4_!Lv  JuJlIc.  c_4_i]ljjJI  ^L4>  4  <— u  I  j_>J1  4_*uLLlI  I  ^  Io  *3  Ij-jj>-Ij 

j  .y  j  x  ^3-4-^  1  r, Io r. I  Ju3  4_*_i LLJ I  j£u  (_;r^  4^ 3 1 1  <  34 

ijr3  c_u2.ju  l_^  131  3JuJl>.  Jul^lk-j  jl  3 Ju  Juv.  CjVjL*_4  4^. j_4->Js  3j_^L>.  4J VI 

.^J-U^J^JI  4JVI  ^_33j  4^-4Lj-jJI 

:  4-jJLJI  4uJJl*JI  4JL1U  j_A  4_3jL_4jJI  4J Lt-4j-I.I  4_Lj l  3 1 <  <1  L^  Laj 


2fl0 


p-JiaJI  JggaoJI 


2,  -3,0 
(2m  -  3w  =  0) 
120,  0,  2,  0 

v  =  24 


1,1,60 

(m  +  w  =  60) 
-180,  0,  -3,2 
-5,-180,-120 
36,  24 
x  =  36 


uLUl 

0^)  to  1 1 

(i _ '-y  '  0  a) 

4  4  mi  311  jj 


4juLLaJ1 

^  J-C.  0)'\  (jL-lJ  J)l  L—t-JljJl  33d  4_^dI_>. 

•(  -  J  + 


Jtfhi  £f 


I  4J2I  ^  g* >U  gtf  ^mII 


L^Jaju  4  3  /m  » a  c-txIljjJI  ^jLu-ul  (j^-5  LL33  LLsLijjl  4JVI  (_La_uj-j 

(JJjL^-5  3$d  4_jd  33  Ju  ^jJI  oL>uV1  Lai  LfcJi^i  33JU  O-pe-ij 

£_<3J?eJJ  {j^-u^z t-o  3I33JJI  ^-AL>ol  J^T  (jl  jl  4  j  1  ^ C.  3!  4 j  1  4 C. 

♦  ^3  lo  1 1  is~\  'r*uO> 

cjL^LcoXI  ^)-ul j 3 1  cj Lb L-uJL I  jl  Jlc.  I  (^jJI  3_&  ^_j_u  (ji  L^^jj  Ijld 

Cj L-Lt-uJs I  (J-3-C.  4_njj_L  33  is~Tt  i  (jl  L_£Lai  t da I j  1  to  3  1 1  1  ^  » lo 33  ^3.11 

3  i  d_S I3  Lu-oJ  I  d_J  l_C.  j-ljjJ  d_S  Id  L-uI  I  3-0  LuiJ  JlU  U-td  _\  <j"i  r  I  ^  jj  I  _}  I  _UtJ  1  I  _LA 

jj  Jl_u_d  4jl_d  ^LaVl  3JI  dJjjrdu  Ijl  Io4  L 33  x^aj  jid  .  I3  J  da  I3  j  da  L^j-4  ^  | 

*3_>»T  (^J^-t-U-A  < _ J^3>4-1  1  mi  ♦  A  L_U_u_4  L^?3-^ 

3  ^ Ioj3  .  £_*a^>*  4_iLa-»-Hd  3  Jo»  I3  4_^j?c_)  dJjjrtlu  LlLLj 

3_<a  4_c.3_<aj?e_d  4_LL_uJ  <J£Li  3-^  (^jJl  i^JLpaVl  -il JlC.  4j>. 3]  _}1ji£.Vl 

llU-3  3J  .  4^3^>JI  i_3d 3IO  (jl  3JI  ^JLuJI  3. Ac.  3^  tVi  JlC. La  3^33-c  c-.<-l! I3 jJ I 
3-u.SLjlj  i_S3_«_u  4— LL<-u-I,l  c-x-jiljjJI  i^-u^Ls-c  ^L>oL  jl  lo  311  3VI 

4  j  1  ^ r.  dj Jl_>o  t^3J>-i  SjLjijj  ♦  ^Ij3-Il  (jyAl  jl  Jlc.V1  ^>3-»3  1 1  ^L>ol 

^^-LJl  4  j  1  ^ c.  djJu>o  t_;rd  t  ^L>oL  l-ljJ I3 jJ  1  ^_^j>J1 

.^^mi  ^l>oVLj  L-uJijjji 

L^JSLoj  4JI  3_ua_uoj  Lai  .3_oL_uVl  34  1_3jI  (^HJl  (^jLJ,l  oJJt 


L>-i  Juid  ii_jl 3^>J1  ^_xLaJ3  l  lo 33 J  3.0  4_jjL_u_>JI  ( 


til 


j-j-<a->> 

.  4_u_u  40  ^  J^a  tjric.  (3-ua-*-!  1  (33^  31 1  ^-lL&TiJ  1  ^-i-o  3-c 


241 


±±ai\ 


4  (j’\_J^_LoI,  i  A  Jl3c_L4-4J  La  .  i J  L-o^J  1  (jA-xuiOJ  ^J^Vl  4j3lj_&l  Jo*1  (jL5^  J-dJ 

^J]  4  a  <  o  3llj  <—jj.  I Ij  ^j-LaJI  Cj  1  j  1  ^ r.  ^Lojl  (j£L$_>  4_jl  (Jj_3j  (_^3J I  4Jlj_3_>J I 

.£_$j>J!  3jo1j  4  j  1  <a  f . 

j_&  ^j.  lo  flj  .  4_<_u_*2_i  ^-1]  JJljlJI  £_$o  4  j  1  a  f .  3jl-C.I  jIj^j  j_&  <-jj. jJaiL^ 

4  j  1  »a  r.  jI^-^Lj  ^  ^  4  4  4  i  «i 3  11  Lai  4 4_Lc  ^Jy lo  1 1  £_>a  JJulII  £_-ao  4 j  1  <a f . 

.  4-iic.  ^  j) «  m  2?  X I 

Lc  4 « 4  j>i-1  1 »  4^> (J-lj-u  Lc  4J >U  4_u_u L_u V I  4_l£L4iI I 

(j I  (j_5L^_j  4^->J '  J  I  »  4  .  Cj Lj l_4_4jj>J I  ^JLau  (^^3  ^JuJLl  (j.o'*-  Mill  l_$_L<a  (^Lu 

9  (jl^  I :^jri£.l  4jL>-  ^!l  4jL>-  (j_<a  1  ^j4  JmLLj  3jj x^3J  JJl*J!  Jlj^j 

joljJI  4^Ll^I  JlIc.  99  Jl  ^  1  i^T)  L^  10  jol^JI  4^l_Jsl  Jl 1c.  ^  1  x^3  c 


1  Jolj 

.  100 

(« (J_*aoJ I ))  ^y-us ^J.  4_4_4i£l_*J, I  4JI0JI  (_£l)  4_jLa_*JI  4?Jl^J  ^>oVl  4o^JI  Lai 

.  » ((l-s^L^VI  »  j-4^ 

10  ((^— 1 l.«_T(-«-4jJ  ))  4?  \  (j!  L-Ll1jl4  3  jya  8  JlJj-J  La  JlIc.  i-dJj  y  £  lojj 

.  I  3  ^y-A  8  r-j-Laj  jjjiic.j  4  3  (^yil  L^LuJajj 

-  ^  & 

jl£bV  jiLLj  ^yC.  L&Jol  «  4-L)i  2u  III  I))  (jaULl  I  ^_J_U  JJ-L  Jl3J 

.  jo Ij  cJs I »j  ((J-^^JI))  *!>>•!  4  ^^y  L 
(.^y-aLaVI  ^IojVL  ^JLil  (J-4-4J-1I  ^4-g.Ui  tiJ^56J  (J_<aoJ1  4 j  1  a C.  Jl J_lj  (_^SJj 
jJaljJJ  <J£  (__;r4  «(J_-aoJ1))  JjoL  4_3jj_LJ1  4?Jofc  CUsc-a-lm  Jlj9j  .  3jolj  4-^L  m  <a 
Jii-u  C-t-cv  4 3  Jo-  ^Ir.  (_jr^  ^)_4i_J j  (((^Ml^Vl))  cillji^j  3  Jo  I  j  4_jl4J 

Ci  c.y—uj  Jl^j  .  3jo! j  3 J)  Li  «(J-<aoJI))  ^l^o] 

4_c.^_4_4jJ I  lojc-lldI  jl  4  ^LiLfc  Luj_4_4ij  43JT  lJ7^  4_L<_4ij  4jlj!jJ!  3j.^3!1  o  jjt 

.  4_3_)L_4iJ !  4x.  j_4_ajl  ^yA  £>y-A  20  J-&  \ 

(jl  4-lLl  (jl^  4j)jJjLjLJ  ^j-L  4 j  1  a c.  jl  4 j  1  a c.  j)L_4jjVI  (^joej  LaJilc. 

LJ  .  ((t_^^Lu_uVl ))  ^Jl  jl  «(J_^j>J|  ))  ^1  i  ^j4  ^LbcJ  6y-A  (J^  Jlu 

VI  .  LiIa j  L^j  ^ j_3j  LuV  3 jolj  3j)Io^t->  Jl3_u  i_^V^_uVI  jl  (J_<j_>JI  4 j  1  a c.  (jl 
J3  <  <iVI  4-LuJ.I  ^aoJl  4  j  1  a c.  (^^  «(J_^o»  Cj  1  j  1  <a c.  (^y-iLL-J  ^ j_3j  L 1  a c.  Lul 
4  a  1"  he-A  4  j  1  a  c.  25  Jl3_u  I  Ji5Lfcj  4-u-JL  I  I  4  j  1  a  c.  «  Cj  L4^LL<_4j  I »  4_<_u_^it_ij 
.  I  Jllc.  4  J 1  A  c.  I  9_J  ^ J_3j  Ls-Lu  4  ^5J>J  I  JulC. 
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c>ji  j  i" 

2378561923 

-1293658197 

-1084903726 

: - 


4-JV1  1  (jLSLaVLj  j3aj 

1—3  1j— A  LgJ  V  OLJUX.  ■  4  6»“  A  J_A_AJ  dJJli  (jt  VI  A  L$_A_AJjL$_) 

4_a_aj_a2J  (J-aUlJL)  A  J  aa"  1  5JV1  .  aJIa^JI  ^4  I  A^-A  jjjJI  4^LaJs|  a  L&l  mil 

.  LoLij  A  .A  a  | _ K)|  a  „L 

1  jl  La  41L>aJ  £_aL)  ^jJI  ^aSjJL)  <J^  4jjLaL$_)  Vjl  L$j| 

5^_La_>J1  OjJtl  .  ^jJail  <(  A _ a  VI  "l  A  ill  it  ji  A^_<IA>J1  )) 

.^/Vl 

(^^-LaJI  jl)  ^_>J I  4  jUr.  4_uLJ  I  4JVI 

^j| iU  a'°)  4_jL>JI  c-aTlSLj  La_>lj  «l_3^LL_u!  j!»  *L^l 

•  4lb»o  (^jJI  j-c  JJlC.  JSLI  jl 

I »  4_£Ll^Lj  1  ^  j  4  4iVI  4o]lilJI  Sjlo  Lai 

Ijt£  «i_3^Lil<_uVI »  ^ <4_j!jl_lJ!  t~<  t-v  u^-» 

4-lIc.  1  (^jJI  c_jIjj>JI  ^ lc.  4j!JuJ!  C  i  lo  u'^i  U7^\  £__uajv 

.  4_uIjJ1  3 J)  lo  ->J  I 

l^L  U£  CjI j_La_>JI  oJJb  ^£1  ^J^ajtJI  4_3j^_L> 


OA»JI 


_ 

2378561923 

1293658197 

**  p  *  p  *  p  *  pp 
ijUJ-l  -  010101011 

1  1  8  5  9  1  3  83  6 
1084903726 


2378561923 
1293658197 
"cccccccc 
JjSn  s>i-i  +11111111 

3U1 ; .jkM  3  5  6  1  1  1  9  0  1  0 

3672220120 


1 i V+ — V'  *  3*4-'  j** '  O'  t  3*4-^  c  4  1 — p  t  1++-  ys  ) 

.  +Liwj  L»  jU-3'  31 


jIjl3_4  4jJj  <  (i  J1  (jl_3  Ljsj  Jl_>- Lj  cLUB 

Bj.  <~l  C.  lo  1  jl  1  t?  J  i^l  1  O— L>-  i  4-1-0 jj  I  JJ>J  I  l_dij  JlBcILlxiL  4_JVl  ^j_Oj 

^  1  C.  4_£LloI  4  J  1  Q  f .  J_£  VJlJ  4_*_3_i  flljl 

.  4  o  <  <i  Bll  jl  1^1 11  ^-oj  L>x3  /*90  ^-J.3 jj  4jI  t-dJB  ^]\ 


.  4_JI  ^yc  Vjlj  4-iLLtrJI  4iiJ T  ^  a  i^j  ^-u_i  j_a  (jBI  I  ju& 

Lc. t  L  B°)  ^jscJjj  Bj-t3/L_o  (JLo^lLj  VI  ^ j-BB  Vj  I  Jl3>-  4_LlLij  C-ul^  4_JL3 

^-j4j-U  (jl  ^yu^JU  4-lLlLs&T(JI  4JVI  Lol  .  CjLJlo_*JI  ^yA  I  Ju>.  I J 

tjl  a  r.VI  ^j_o  j-j lTl^LJI  4_£Ll1sI  4_Jl  4_i  ^ j_Bj  Lo  ^  0_pe_i 

4_ji_H^  4JVI  Ll  1  <if-jl  1  jT  C-<-Lu  JlB^  iciLIB  £yA  .(_£^J>-Vl 

l£Lu)  yjj  1  ^  1 1  CjljLfolj  <.  lo  B  <  11  4_ljlI  4_IVI  {JT£  ^_j_u  ^  B  j  <  n  jJ.1 

.g-^U  Mill  1  ^  ojL~  ^olo  L^  t ())Tic-tac-toe»  ^3  .  ciJLB  . 


©**  j^! 

.  I  J>  LssjvL  t  Lj LtTuTi-t-u I  L_u  ^_j_u  JlBJ 

J)  lo  ->J  cjljLtiVlj  J_BJJL  4  BJLlUI  JjL_J,I  t  4-lcu-Uj  Bj^  ts~) )  i  4  1  A  c. 

4_j_i_Aj_«  4^LlBsI  4  L-uj-^B-a  LllBdLj  JjlBJL  <L&]  .4jJljJu>JI  l11£L<-uJ1 
^jl  4  (  a  B  1  1  JH  Jl3j  .  4_J_<3J_jJI  Bl_J_>JI  (j3iL_u_4  4^j_»J,l  0j-&  J  IoB 

jJljjJJ  4-U Lu-ib L^J I  4j^  lo  i  11  ^yC.  JuljI  4jI  Bj_cuJ  4  B  <  ojj  jJI 


puBaJI  JjQ^nll 


.  4jJLJLcIL!I  4_lVl  z  L-Llj  J-UTu  Ju^VI  yl\  <L>- yu 

L^JLJt Lk*:L<j  £_jLj  4_ul  (jl  ‘^-I^L  4  lo  njJ.  1  4_j_5t_pe_^Hl I  (JjL-uJJ  £__L<aJv 

.  4jI_3 j  Jlaj  <■  3  <  «iVl  cilI3  O^J  4j_j_i£  ^LstJLsj  La_>jj 

4_jJI_HJI  (Jl—LJvVl  (jl_3  4  4_l3  (J-4^  (,£*4-11  4>L>oVl  y£  1  AJ 

4_Jj_Ia_J  Cj  L*a-&  1_4_u_<3_1  ^  4?J  ^-J-t-1  (jl^  .  I^_U^  4J  4jjJj3 

j_u-£2j>o  4_dVI  (jr^  4ljIjJI  4 1  4C.  ^ yu-uA  y. lc.  ((^JIjjJI))  ^jljltil 

ijr5j|  4-j1  *aj  a  ts^T)  j  *a  Cj  LLa-L^isJ.  I 

.  <_J yuj  L^tll  1  ^ 

jJib  iCjLji£Ld^l  3_i JljlLc  4_i_<_uLv  4JI  ^ j 3 xalLl  ^_u_i  l_^J  Ju  Lai 

j_tLj  1950  ^Lc.  .ojJl^JI  <_jj_<_uL>JI  ^yyLA  ^Jl  5 j lo juu  3j)Li^>  43^1^ 
Mauchly  ((^i^jLa))^  Eckert  «C-ij-5Lj!  »  £~a  4j  LiTu-3  l_La  ^JaLu  03^  03^ 

(jl  y£ JlJLj  . tjr5Lj-4aI  (_j j_<_uL>.  Jj!  £^3L>-|  Ju9  jJI 

jl£Lb I  (jy^C-  4_LJl£  CjL_u_u_>o  y^£-  4  3j 3t»iJ1  yQ  ^3_rtJ  yZLi  y  jJ I  ^jj_33JI 

.^jLajJI  yA  yy£  J-l9  \-$AJd  (_^3JI  j-t-u 
:  La_&  4JVI  4_iJ  (JLse-c  y£  y\JL*\j  3^_Lu_u_>i_i  ^_j_lj  -LSj 

£-A  jJ-oLjlILI!  yA  1  ^  <*\  4  J  ^lllj  44JVI  ^Jl  ^_*aljVl  g.  1  lo  C.  I  431  :  Vjl 

4_Jl_cuJ,I  4JVI  (jl  <-iU3  (jy-I]  ‘-3-^1  .  1_l5L^>3  l^-«I  4 


ilj  5^Jl_5c-«3  Lr^i  ^  7*  ^  ‘-Jl3U  4  j  3  Io  <11  jl  4_uL_u3dL^JI 

luJ  L^jf  1^})  JJ^Z-A  J^5e_J  ^ LlLo-<J  1  j^ejj  (j!  4J>U  a  4^Jl_*J,l 


^J-> ^  4jI  JljJI  ^J!  4_uL  OyA  _ijJLJ  4_3jL_u  <Xls>.yA  L^J  jJ J  ^313  I  j!  JlC.VI 

5j^1_£  4JVI  .  (3 Jl_j Jx>J  1  jljL^.Vl  (jj-^C-  4_uIj  4_xiL_u_>J I  CjLJLa-*Jl 

^j^JljlJI  (jj-5^  \  c.  I  Jil  a  3  c.  1  oljljJLl!  3Ljc_jlj  4jjI_3_4  ^  -<3aj| 

ULLLLa  3jLc  j!j-2JI  OJ-^j)  -  ^ yA  j—l^i'\  1  a  I  (jl  0/'\  £j\- Lt-ux^a 

jl  4^-oLj-lII  yA  ^>-1  ^3^  Lr^l  Ur^  3^  1  1 .3  ^  j_<a  jl^-^UxuVL 

SjJlIII  £>JJt>  .  (c  3  4jH]l  jl  4  1  ^  <  C.  j_4l3jl  4-42-1  L-U  4  Ll  3  1  SjjJtJI 
4_42Jj_Li_i  L-SyuzuZ  4JVl-£  4  4j ^  i_j j_4_uL>JI  y  ]n  $Z  y-&  j!^_3JI  jlitjl  y£ 

^)-u— 3>J  1  ySJyua  yA  L-Jyu3  y&°*  ^  (1^3  ‘  tjL_4jjl  T  J^?0 

.  jlxuj  4J  V I  4_j_Li  c  3  /.^> j  ^j-45  ^LL  ^-u-j  £\yis>*  I  :  LLL 
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-i-XaJI 


jiaJJsl  ts^t  II  ^L>o^L  ^-Lt-uJ  I  ^Jl  I  (-ilJ  ju  Jl^_4  jLLlj 

Augustus  (((jl_C.jj_A  .  A))  4j^-~~<  a  )  ^1:3  ^  jJI  4^_*JJ  JoJu>JI  I  JlA 

CjLlupIjj  »L<^lc  ^  George  Boole  «  .  G»j  de  Morgan 

t4jj_dj>oVI  O  LuJo  LjjJ  I  CjI_u_uL_u1  lj^_i_c  ^_j_u  La  .  j  i"dC.  £_<_uLJI 

.  Ju  Jl>-  4jI  JuJ  (jyu\-LjjS^\  j  >  Mill  Jl^_4 

tULLcJl  dJ  I  0U>  j  ji  ^  ./?T 


s.L*i^J  <uiL£  s-Ur1'  (^a  U 


"oy 

"5 /UJl"  -  1 

2j  y>-  lL> 

a_b- J  —  2 

"JUi  voLJT" 

—  3 

a5^ ji£u»  4jLv5>  clJIS^ 

oij^i  —  4 

:  Jy.  jl'  (Jjyil' 

j>- 

4  j  1  f .  £_jj2j  (JjJI  ^c.  !  ^_j_lj  4_a  _L3  jL>ol 

4 1  gr.  (j-u  4_Lc_jjL  4j3^Lc.  j  I  Juk  .  t_jj_<_uL>JI  I  ^j-u-l-u Ji. I  c_j^I  4_j^_j 

4_dLl_*JI  t_j^_>Jl  Juu  lIJU  j  “LaJ  .  (JL>2,I  I  J_£>  4_j£Lj-aVI  CjIjLSLj^M 

Leslie  « J.L»  ^ Jlj^Ljj^-uJ I  ^3l j  jAL^JI  i  /^>1  Lajilc.  t3^_cuL_A 

cj La_i j>  d~  11  c-J^Ll  L_u_uj  (^jj_tiu_»J I  (jjJiil  ^_j_u  j^I  j-Aj)  J. Comri 

4_^->.  c_iL<-u_>J  ^_j_o  4il  <■  lo  « a  4J I  ^  jLt!u_u  I  ^jJI  4j^c_JI 

Lj j-JLa  20  cj  1  j  lo  » 1 1  o_j L£  .  2000  a Lc.  ^IL>.  1919  ^Lc.  ^  g Si ! 

^Lc.  .  4  i  t? "  -a  4_^LLa_j  Q^-iLa  c  si  i<^> )  ^Jl  1_^JL>-1  ^yA  jlji£.  VI 

I  ^Lj3  1 4 1  4  C.  c  h  ju2l!  1  a  ^\  J^9  LaJiic.^  I  928 

4JbaLs_<a  3jLj_j  <LjL-oVI  4_^JLaJ!  ^L-^jVl  ^j>ol  Brown 

^-A-LJJ  LajLAC.J  .  Lj  Ju  4  <  nil  XJ  Cj  l_3  L_u_>lJ  I  «;I^>-L  IjiJ 
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pjiiaJI  JjQ-^nll 


Lc  CjLiL_u_>JI  4_JV I  lIHj  Ij  LaJiic.  4_cjLc.  3 j-Juj  4jJl».|  4J 

. 4  3 j4 jJI  ^£1  4^Lkj  30  20  4x.j_ojj  jIjlc.1 

43j>j^l  juu  43j>UJI  ^Jl^J  ol^I^I  (j  jJI  ^U^JI  j!  jJLo  ^1 

CjI  1  <  ul_>Jl  JjVI  JuljJI  Eckert  « » J.  3  ->■.  jJ0  ^J! 

eJJb  ♦ijrl£jL«  3  JlC. L_u_4_s  43JI  4 1 3f.  ^-jLu  4_ujjl£LJVI 

.  Lul  3l « .1  n  4_u_uJl1^JI  Moore  «jj-«)>  4_<_ujjua  ^_aVI  ^>-1  4.JVI 

^L^-lV!  (J-*_cu_a  Lq_AjjJlJ  ^^yJ^jLaj  Cjj^LjI  Jl3^  I  JlSLaj 

Wilkes  « ^.uSlij j »j  Turing  «£_uj^j»  ^^1  ^<u  ^jILiulL^j  (J7^  <-jj_<_uL>J!  ^  jJI 

4_j_jjj_I<_^J  VI  i— .<— j— <-u I ^_>JI  ^Jl^e-o  ^y_B  4^^_uaL£^  ^^y^ 

(jrc  CjIjlj  JL>.  I^\  (j^-  I  ^ lj  iCjLsL^JVl  4l  Mil  ( <1  C-^e_iJ^jl  Ij^kj  .3j_i^l_*_U 

.  ^-L-U 


2^17 


M 


4  Lincoln  jJj 

aLc.)  4_3jVj  {_y a  CjI j-Lcu  SJlC.  ♦  4_iL_u_>J  (J_$_ju 

jla  (j j-l-Lj  U  <jl£  ‘  (^Jj-j ^  Lc.  j-A j  4 1 8 1 5 

(j-4  4_dl)  U  £.\j,  g"l  <  olj  4jjJ5C_4_4iJ  ^_jJL>oVl  C.  4? 

1  4..i.t-<j  £  1^.  ^  1 1  ii ^ I  I  ^SLj  ^ >4-1  ^  * _ 5  L^~  ts~>  I 

LLL*JI  CjI  4?  ilo  11  g. I j Jj I J  j iJLLv Li  ^jjlJLa 

J>  U  ‘(Jj-J  1  ^jeCua  ^x]  1  g.  1  lo  t  ii  ill  ^LU!  4-LU 

4JLsLc.  jI  iL^Lc.  }L>-j  (j! 

Jojfc  ^  lo  n  La^  4_dl  ^.lo  jLZLvVI  J^Tlcuj 

4_L^_«  g.jJJ  Ijl^J  j-I  V»  dj_u_4 


jl  Jj_j  tjrJ-C.  jdji  ^JLftHlI  I  Jl^J  J-dJ 

Ua j)Io^t-43  .  4  <  m  4?'i  j-jj)  lo~  ^Jl  4_*J 

£_L43J  I  _L_£>  4  4_T(_i_L4J  4_L^1  C-<-lj>» 

Ut!-5!  ^  CH-"  <ad>-SrL^  CT^  ^jLlL. 


Cra>j  tRussel  (J^lj)  4_Joj3Lua  t ajjt  4a. CjIaK  ^Lxj  (*) 

(jjJbeJ  ^jl  <__3^ju  V  3>UJI  (jLeJ  ^Ja-I  ljr£>  4_il 

J)  1  Tr-  i  I  jUa  .  ^  * t-<  i a  ^a^Ljj  I  Jl&j  t4  i  ua  <1 

(JjLaILj  .  ^  ■  “A  ^  ^jjaLcj  V  (jjj4l  jjjjllll  4ot  (_tjju  I t4  <  <ifl  <1 
jj-be-i  ^ ^ ^  1 4  1 11  a,<.l  j^Le-i  V  ^1 

-  4  . ..  A  it  (Jlsej  4jI  ^i  3>UJI 


i  tc3>LaJJ  jIa.  &*» 

^>UJI 

Jj}UJ!  S^M-seJJ  (3-L>.  ^ 


«  4  *  «l  1 1  ^  t 

tjl£  du-LXjut 


(*)cjLJuj  li'intl 

4J ^  ^  '  1  a j  ,  .1  La  :  1 L  *  •  ■• » 

«ttrLLiw 

do  1^.  a  jlu  4JLil  La  :L»>L>Lal 

I  8 1 5)  G.  Boole  Jjj  q$>- 

(1864 
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±±sd\ 


i Jjtdjj  ^aJ-*J Li  1  a~  ^  a  (j 4a  1  a  LuTu-u L  ^Jjl  ^  1 1  V I  4_a  1  £yC.  cJijJU  ^aJ  .  dJLfg] I 
j-diLUl  (Jica  4_La_L»JI  CjIjjVI  *  <  x*aj  LsL£3  t4lul j_&  4_a1  ciJjLd  Jl3Jj  .  4_dl 

4J  L-uAj  Cj  Luds  la^J  I  LojjJjJ  4_da1  ^  ]n  c.  I j  1 3^-iSLl  1  CjL_uJl*J!j 

.  4aL3JuaaI  -L>-I  Jlj  lc.  4-iluMtl  ^1*3  4 i^j^s 
4_<-£d L>.  4  L$J  4J L>-  ci<_3 I  cU d  ^^y.^  Ij^lUoI  ^a-LLtd] I  (j 

L^J  IjUI^  3a  l^>_3J  1  ^-J-L*-J  ^a-dj  £)  L£3  .  a  |j-3al]  |  a  La  I J  a  Leal]  I  ^yj  I  4-U-ud]  la 
i Cj Lu-d> lajJ I j  4ald£UI  Lai  .  ^J_a>aV I  3al^9  ^j-a  Ju-aV-dJI  ^£LadaJ  4a^_a>JI 
4  4a^_iL>aVI  4-ea-dSLH  ^LjjI  L$J j-4a  (^dil  (j-ujl  jdl  (JT^  1  3lIo  a  l_*_La  Lc. j_La -a  1  ^  ajla~ 
^ j-T(-«-u_a  ^j_a  £_3j_j  ^j|  (_TH]  I  4_Lud]l  Cj  La  Ladd)  VI  ^j_a  j-idaa  CaL£^  -L9j 

Ij-d-Uol  ^£a  ^aJj  .  4_jd.  Ladj>»  V I  ^a  lj-La  ^ ^3-cu-a  3^  a  1^  3  3 1 1  CjLv j-a-L> 

< _ £2_J T  30  4-d-a-j u3  La  1832  ^Lc.  ^jLXjoJI  ^Ju3  (j I  ^Jl  i4_ea^J>-  4_4_uj-La  I 

diij  (jj-S  cLUl  jl  lo  4 /> I  ^y  1  f-  (3^1  La-4  j-Aj)  4jjd]l  4a l^^  L>-4  4.lcv 

.  (4-Laa]  I 

Cj  L*_a  L>J  I  C-<-J  L£  .  ^J-jJLaa  3  <<^4 1  ^ods j  (jy^  £j  1^-3  4  Cr*^3  ^  ^a-LL*d]  I  La  I 

(jj^ovV!  Lai  4  l^lLL>al  4-4-a-u^  £j\ I^4la>Jtl  a  l  i  '^iC. Vl 

CjIjLiojvVI  Cy*  ^a-d^L»aILaul  ^ada  3^-^  4CjL*_aL>JI  Cd^i 

Jl-LlJI  4-oujl  <  (i  4  CjIo>.L>-  ^-LLi]  I -C»_a  ^a— LL*_J  ^j_a  ^-L_3a  l_a  (jL^j  .  4_j_u  jJ I 
aV J_d  4  4j  La^J  1^  -Lu-^JI  La  Ladd  I  Cj^_e^_5eal  ^>-Jd]l  d^-3-1  L-4-4a^^->J  I 

♦  ^li-iaa-JL  jLstdJVI  j-^ta  i^\y>  Vj  3-^-  cJ^-4  ^ J \-9ulh  laLud  3jLc. 

jjrA  4  Lulaj  4  4_au_dj  ^aajjtdj  4  VjT  4  j_aa  L3J I  ^j-a_ad]  I  a  UadJI  I  Jed  3  y  l3J-l^>'  ^ 
jJI  (CojL^  4 4_j_Loe_a  «4ajLc.  4_4_4jj-La»  (J7^  ioJLLs  jJ  4?jLjdowl 
Lr^  Cy-L-uJ'^c  a  331 1  a  Ld  I  c-gjj  Ja j  j  Lu>.  la  ^ j^j  4aj_e>.  4-4-u-au Jaa 

4  3j.  <'»i  C.  4_ 4— u  _3  l_4_4i]  I  ^-l-3  ^d>*  4_4_uj  Jd  I  4?-Ld  L2  ^  I  4a^aav.  ^_yjj  I  -La 

La  lj-a£^  4_C  a  3  3 1 1  a  La  I  L>^0  Lr^  ^^y^  dda  (^jJI  ^iVl 

^j_a  ^a^-La  4 4_*_<_uld]l  j!  4_LaloJI  q-uj  Jou  lj)jjL?da  ^aij  3-^-*-^^ 

-Lc.  L_u_a  -La  3^^  Jd-C/  ^aa  .  3^-4 _o  lot]  I  ^_y-u  -L*a  4_4_uj  -d  I  ^jy-^  j-a-u-aJ 

-L£  4_jj-_a>JI  4_4_ujjJLl  JV-de  £)|  Jouj  .4_eoLie  4_<_uj-La 

^y  *\  1  4aJLLia V lj  4_aldVlj  4_u_ua j_3J I  ^joijJa  -L>- 1  4  4a-La V-I lj  4_ala jail  4?Javj 
CjI jL>al  o  — Ld  C-al£”  Jl3J  .  Cj  Lu-d>  L^J  I  (j ^_ajijjV  I  4_td^  La  3a  ^j_a  J^S-adj 
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lyJjjJl  J«h> 


iljLaLj  LaJiic.  ^yujJu^  4  1  ^ c.  £_sLj  4o*jjJI  ^yt 5  4jj^_9 

oJJb  C-<_il^  .  (JJLj  LSL^JLI  3^-ti  4.iTt£La  cJiIa i-C.  j  lo"  a  1  xiajl 

^_j_La_j  j_&  1_^3  Jufc  (j  l£>j  t  4_jL>J,  I  £_j  LuaJ,  I  L4] j_4_j  4_jX. j  lo~  Cj  L<-u-<_u J_<j  Jufc  l_*_l  I 
llU ii  CjI  Ti  i  ilaj  4_ualiejj  i(jj_Li]lj  ^jJLaJ!  4 4jj  JxJ I  LyLLaLJI  (-jLl^JI 

.  3j  L?cIlI  I  3  4_c.  1  ixa  1 1 

Cj^L>JJj  L_ci£LII  Ijjlj3  (Jj-J  ^C-Luol  4-uSLU  C  J-Q^J 

j-L)  LcJl_<_C.J  .  Qj_lL>J,1  JL^C.^1  JL>.j  L$-4Ju2J 

4_<_UJ  tA— 4  <  "  4?  1  1  JJ.  4?  4  4  4_J  jJ  I^J  ^_4_4J_l_lj_!  I  lA-L4-4iJ  I  £j  [£  {^JJ-lIlx]  Ij  4_4_4J_d  1_>|J  I 

clD  j  Jljlj  _L>.  I 3  .  I  1  j_4 j  Cj Luis LjJ I  J Lua  l  ^j4  ^Jjlj  1 j  4jj L^j 

4_*JJLj  4^J|_1!  c—lTl^JI  ^ j-Tt-4-4j-4a  4_u?e_*_j  J^a-a-j  3-iLXI  0  Ju£> 

jJ_4IL^_aj  Peacock  « ciJ j-^Lu  ^_xu  ^  La  ljukj)  IjljI  4jj_iL>ijVI 

4 (^ JlJj_l4 ^yJ  OLuisLjJl  5jiJ  JlJ>JI  4j>- jJJ  ^j-lu-U J_4  (jLc.JJ-4 

l^yjQ  jjJJI  dUlLj  1  ^  I  t  n~*sl  4jjJlLII  CjI ljlgJ.1  ^yC  Jl-JIu ajJ  £)  |  (J J-J  JJ-2i3 
4_c  j)  4>> j_4  4  j  4  41  j  Jj-J  I  j_j  LlX  I  (j_4  J_^_LjJ  4_jv. jJLj  f j  4  C-.UL.~J  1  j  J_>J  I 

Gauss  ^j_ujL>.  JoJirtlJI  4c>-j  Cjr^-  4 (di LuJa LjjJ I) 

4  Euler  jJjjI j  Leibnitz  jlLLuJ [j  Lagrange  j  Laplace 

« « cj I^jJlLq^L! I »  LiLl^Lc  ^y^ 

4  ljjjL>ol  ^yjS  (jj  4^>I  ^y  i^ljj  (J  <af.  ^-40JJ  ClcS^Jl  cjj  j  ^y^  < _ <  »  JUz]  \  {jjC  (J  ^ 

4_*_«l_>.  ^^y-b  Cj  Lj-uo  LjjJ  1  4_l.L^  5  Ju  Jl_>-  4JL?c_43  lJLlA  Cul^ 

^jjl. uj  4J_l£  ^J-u^LallJI  ^^y^  Lcslj  L«J!  jJ_<_ujL^  4 ^ Jljj_l>3 l£^ 

liLl  Jlj^o  Juu  L^_l£  ,i  is~>~\  4  Jjj  Jl^.L~4<Lcu  I  t jLi  3~&3  <■  (l£3 L -^*  -i) 

4  ~  ( .ij  J-4a  1  ^j4  (j_uj  jJ  (jjJ^  1  ^  4  <i  t?  1  4jjV! 

L^Ja_»_4  4 Cj Lllu LjJ I  ^^y^  Lue_i  24  ^jjjuj-C.  4JLe_-a  4 4_ul 


(J-L^D  Lilli  l 

4^Jljj_l>3LSL)  Trinity  ^ ~  j  mj_i  4_l1^  ^Lx^j  c^XJI  4^j^juj-c. 

Iji^J  4  Cj  Ll/Jo  LjJ  I  4_<_uljjJ  C-Jl  lo^C  4_i]SJI  ^yJI  <JL>oV  4  lo 

4  4jIj  Lu-uLu  ‘LL^a  c^jILre_jJ  ^Lal  Lxjj-L  aj  (j ! 

CjI 3-j-uj  Cj^Lj  3jJ  ^yJut-Jl  4-LL4Tu-i  cijjj  ^Jj  oj  to  <  <1  ciJJj 

.  4_J  jJ  Ij  ^-C.  ^  4_Jjj_4_4J_43  ^yC.  4— Jjt-J  £y£.  ciLufcL  4  Cj L lutILa V L  1  ^j4  (JjlLu-U 
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.SGaJI 


I  4j>.  j  <Tu  <i  I  j  .  j£2LJ  (Jr3jj  I  I  J-£>  J 

£ Ida I  4£ju>J  I  Jilcoj  I  Juj_£  £j l£  .  di  1^-u-u  ^  <'>1  c.  3 J_t  4  « (i  3  <1  4  lo"  ~>- 1  Jl!  1 
43  i to IL)  jidd  4_iC. l_^IL>. I  LI  1  da jI  4_<_ajij  ^ost-Sl  4_tSU  4lLLuI£L_lU  Ji^jua 

4_i_*_<a_-y.  4«j£LlXI  Jj^LcVIb  4_uua^v  ^u-Uj  c__<_S Lj  e_u-a_L<a  1 4_L<a l_*_J I 

(jL^j  . Ci-ul j-j>J I  jjjxLui-^  (^JULatil  J^jlJ!  ^ jj  ^  j  <  ^  3"  1  g. 


3JlcL_uI  4_lC. j)  Io3  4_jJL^j>>  «  ^L>J,  I  CjLuLJI  Coj  »  £  LuoajV  I  Jl>-  I  1  daj  I 

.  ((  Cj  1  lo  4  L_uJ  I  $:!  <  (I  <11 )) 

J_A  (jy-lU-LJjJ  1  4^  CGSjJl  I  JLA  jl  -X3_a! 

4_i_i_a3  4aJ!ji_ua  4uS2LU  4_jJuaa»J!  43j^_L«  1844  ^Lc.  .  4_lIL*JI  dLu-^lj^JI 
Iju  La  (jLc.^_<_uj  .  (JualSLJIj  cjLuo.  4jVL3_£  4J  3LbI£L« 

4  1  4C.  j_Aj  Cj Lda LjJ I  4ual  ^  <  »l  ^_luo  I  1_£_i3  GutuJ!  dUj  Juu 

(3^'  <jr^ 

4_i_4Jj  Ju3  1  ^"l  <  I  1  £)l  (34J-U  Lr^  3_$^  L^_>iJLc.  ^1  4_U_uL_u  V I  3j.*\  47  1 1  2)} 

.  jjdida  J_<a^.  L$J  (^jL  £jj&  Jj!  j-uu  4  d>al  Jd-£ 

2)1  (jy-^3  1 lj  <J_l3  2)-°  Lk^uj)  Ln  Juu  4-C. j  i  to  a  3^SL3J!  CjjGIu 

4_ua j)  ^  3  Li  <  £  ^j^£s  ^Llaj  ^y3  (J^Loi  <_£ y_u  C.<-<- a-J  oLi-daLjJi 

CjI_£^L*JL  1—LtO j)  ts~t  ■>* j  i^LuH/VI  (j\ j  dl^>L*JL  ^ lo  <U  ljufc  4 JJ  .  V 3_o_dj 
♦  liU j  j.  j  r.  jl  4jjjlc.  2j5^X  (jl  dl^>L*JI  4?Jl^J  .$iLidV!  t_^l_LusI  2^ 

J-lU1U  4_3j^-L  isr^j)  calculus  2)Ll<-ujv  jl£2u!  3j_u52J I  (J^j  4_4a-AL_u_«  dul^ 
^1  «3jj-iJI»  (Juua  ^_uAl_3ua  cJiuj-Juli  4ua I  JiitTu-u I  2>^-4->  4  L>  <  <>Ijj 

(J-j_4  (4jj_u>-  (^|)  42Lal£  d)Vj_3ua  4_<au>-ju  tiJJj£j  4«2)J-^L  (^aLt-Jol)) 

.(^jIulI!  ^_u>Jl  ^ I  jL^tTu-u L  ^XLu  4-luoLj  Cj^jluua  (^1  «2)X^  2)^1  (J^w 
(J-j-S  2)-'a  3-3-U  c  3j^uuJl  JiiwUj  4(J^J  4_3jj_Ll!  ^-ll3 3-^3 

3jjjLut_«j  (J_jju5c_jJJ  4221^  g. L-d I  ^y3  3jj2JI  (__3J Liu))  :3jj2JJ  Senior  jj-LLu-u 
4?Jl_A  ^_<5  (Jj-J  (JuaLjutu  .((^aJMJ  4uuLa  Lalj  4jlL^JH  4_lILv  La]  tjjl  <^~>U 
JJi_?e_4aj  J  (^^y-u^Lj  j-lAj2  i  lo"  j  4u_l2>Lj  4jjLua  ^i]  1  ^3  ^  vjaj  4jj_3i,l 
«  3jj2J  I  »  4-^1521  j,  jL^u^jt a  (Jj  Jl^  W  I  ^  jLtIu_uJ  2)  I  2>^-4-5  4  Lfc^y-o  LulI 

4(JjjutItlI  t=  :4uJLlII  jjua^JI  Jl^Tl<-u2  4_i  Lfu-d  jutu  *  W  —  3j  juJ  I  :  I 

^  jLUt_H_4_4i_j  .  ^J^LI  4uuLa  =r  t4_»2ul]  4_3L>-  =P  4jjl  x^aJLl  3 J  a_Gt_<a  =S 
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ighloJIg  J9J 


i(jl)  Jju  (+)  j-ajj  4(j)  4  Jju  (0)  l-jj.  J-*3j 

/ 1  j|.V  ^  ^  . 

:  4_jJlltjl  4_u  LlUs  LjjJ  1  4_bL*!L)  (J_l£  Sjj^jiXI  Sj^iiJI  <-_djj_ju  £yC.  j-ljul£i 

w  =  st  [p  (1  -r)  +  1  -  p] 

^  1  lVn  jJluiJ  y  rt~<  1 1  C-iljjl  ^£t  iJTj]  I  4jj_*JJI  CjLJl4_*JI  ^jl 

^Lja-Lll  (3^HJ  ^J-Sv-Ju-3  ^llaj  4<JjJ  (^jJI  jj_4jJI 

(J_al_*_ILl!  (j_£Lq_j  JjV-I^Vl  <jrJLc.  4J jJL<3  i^g]  (jy^£-  J)  lo<  1 1  J^-U-Laj 

j 4^e_j^e_u^)  4_j_j  l 13  4_»_u-^  j  ^  I  :  LuJ !  1  n^u^allJ  I  4_J  V  JlJ  1  ^  »  a 

y  a~  jj  (jl  4 1849  ^Lc.  (jr3j  .  (^Iul/^5  t^uj  V / ^«uD  t^llLsLi^ 

cjLuJ^Lj^JLI  I  j Lu-u  I  (34^  i^y-£3i->iJ!  t_cjj  juJI  4_u3_L»J  I  4^».j  jJI  ^Jl 

I  854  ^Lc.  (jr^3  *  i  Cr^  C-lj-u-lju I  UB  C-<_jI^  ^IiJI  ^-d ^ ^Juy£ 

4_j_3  _i  ^jJI  The  Laws  of  Thought  (y  j ^  A ~  1 1  ^j-tdljJa)  Jl^JI  4Uc.  j,  ..Vi 

jl  CjLc.  j_<3->U.I  4_j^  lo  I  j  Cj  1— uJa  LjjJ  I  4j>JL*-o  JlC.1^3 

JuLl  .  1864  ^l_C.  ^yA  LA*4J^J  4_JU_uLlj1  ^B  J-i-2y 

4  ^^o-LJ yj  I  jLj-lJI  ^-1}  V  ^jjJI  3l  3^]  I  Ldlljl  ^>-45 

.  ^-^-43 L^TlA  1  (Jj)  rt'v  ^B  ^UVI  4djl_&  C-ilj-Li^s_)  (jj-ajJij  Ls  1^  ^ 6  ^3 

L4]  l_LJ  Jl>3  1 5 1  I J-A  t^Jjl  SUj  VI  4jjLlialll  4_U3_L*JI  4_3j_*_-a-U  l_LJ  Jl>3  ijS^ 

1_43  Jl^3  ^ ic.  LqL^-Tl-AI  4  1  4  c.  (^Jj  .JjV-k^V!  S-t^y-UJ  (^Lj 

^.V J_&  jjIc.1  5 1  .  t3jjjLJI  CjI  J  4^~>jjjJI  » i  <3  1  f.  J-J-3  ^_43  LaLc.  £j\.u±j$S>*  ^yA  t _ J^JL) 

4  4_i  ^  I  45j  l£L«  (Jy£  ^JjlJ  I  I  JJt  £-ju3 yj  .  4-l^-A  1^5  j-l£.  I  I  Ju^  £j  I 

^Lc.  Claude  Shannon  c  k  m."SI  Usj^Lc.  (yjy  ui»!l  L)j-SJI  ^  VI 

cub jJI  (-£115  l^yB  (jl£j  ‘(Jjj  j-^- 3  4_uLjj^SJI  j^ljjJI  (j\. j  4^V-*-ll  1 937 
(j  l^  I  jlSLaj  4  MIT  Ljj>- jJ jdSJtll  {jy±lj-u j-tiu  L_u  Ls  Jl^jla  (j;7b  lic>»  Lj  LJ  LLs  <J  Ijj  L« 

4ljlSll  4_U_4jL_u VI  jLSL^Vl  edJj  ^43  3Jl>.|j  (jjjLiiu  Oj-i-aB  jJI 

.  L-x-U-u I j->J I  ^JLc.  ^jj!iJl  jj Li"  II  ^^yJI  Ojl  ^jr^l 

(j I  (jr-Jj  d  1  U"<  s>  a  SjLiJ  ^_j_tlij  fiLiSJj  4<^l  jl  Mill  (j^a  SjjLUI  1_La  L-aJ JJ.I  ^  ( I  *) 

^j-SLaJ  4_j|  Jj_5JI  4^jL*JI  ^j^>JI  ^ ' Jujr~it.uL  ^JLaj  (jl  jjSLaj  ij^a  <L>ol_tII  CjVjLlII 

(^A_iUj_a  OJL  A  (jt  A  a  1a  ->J  1^)  ^jL*JI  j_i_>J  I  CjLu^jj  I  _L>-  4^_j_ulu  Cj  LlLSj  a  I  jCr  x.t,tiLi  L^H>JL*_a 
statements  a ^ ^ U ~.  1 1  LLialiJI  ^_a  J^iIjuj  4jj£LI  <(^jL»J!  Jjj  ^-^>- 

4_>J  L*_a  (JJ_£  ^  Ji_jr  "  >  n  ~  l£  jLJ.1  ^^-3  4ji Haj  4-lj^  i.u  SjLtloVl  (j-4  La  JuVj  .  ( jl  JlC.^1  ^_a 

. I  ^_L*J  4  1 1  utlLi  ‘■o'y Lc.1  Sj3^jJ,l  4JjL*J,1^  ^-j_u^J1 
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^^aJI 


LvLU^jI  C__<_U_u  I  J_>J  I  ^  JUeloJL  1  ^  till  I  Jl»J!  ^II^J 

LuJ  I  JljlI  I  ^  LLaj  l—.i—lljj  I  j_>J  I  ^  Jiitlu-uj j  .  LuJ  I  jj  <■  ^  La  L 

JlJwLj  £j\  i  ^  <  -q  switches  «^__LjLdJ,l))  ijrlc.  Ju^Uju  1  ^  1  ^  r.  (jV 

^ Jlifclu-uJ  IJlSLaj  ((OFF))  jl  ^p_<2_<a  :^l  «0N»  Lai  : (j^Tt-ULua J  ^Jl>.I 

_J I  4J Lv.  0 j  « ON » _J  1  4J Lv  alLTu^jj  I  Lq-a  c-x-u-u I j_>J I 

4-jj-Tl^LU  S^Lc.  t-jj_<_uL>JI  ^ lc.  (J^aLJI  V Mill  ^J-^jtlu-uj)  .((OFF)) 

4_)jJl£La  oJlJl  j_sc_j  <_j j_<_u  L>J  I  (^^cojlH  a  UaJj  L 

.  ( i ->J [jus  J-j-3  <^5  Lull  ^  1  iV( iL) 
^UaJJl  L^3Li£l£Laj  9  0  f^ya  4jj_cujlII  ^LajVl  ^JLil 

i^\  t complements « _>l  JlcVI  CjL^ba»  L^jI  .^LuJI 

^.uSLu  1  aSL  4_j1^_*JI  aAJb  .  ^JlC.  tjrlc.  NOT  4_jX^_»Jl 


(jl  U£  tO  1)ljj_Lc.  1 

1 

t 

t 

'V 

o 

^J> 

\}  *'>A  ^>j)  « bit »  aQj 

.  1  1  iS")  1  0 

X  (J  J^*]\ 

NOT  X  ^Uili 

X  ibill 

iS (j 

0 

0000  0000 

mi  mi 

-i 

1 

0000  0001 

nil  mo 

-2 

2 

0000  0010 

nil  noi 

-3 

3 

0000  0011 

nil  noo 

-4 

4 

0000  0100 

nil  ion 

-5 

5 

0000  0101 

nil  ioio 

-6 

6 

0000  0110 

nil  iooi 

-7 

7 

0000  0111 

nil  iooo 

-8 

8 

0000  1000 

nil  oin 

-9 

9 

0000  1001 

nil  ono 

-10 

ii!  ^  ** 

■y>A  y« j)  byte  "o 

jIj  \j\ j>r  6$.l  jt&\  I  aJ 

^9  ^*LA-t  L»! 

t  aj ^JuJl  <jyJl  l/4  J5”".  £-?j'  1 

•  yty  1JL*  Jl 

254 


^hloJIg  J9J 


t jL<-u_>J I  £ri_a_Jl  i^y*  (_^LuJ1  ^LLaJ-J!  t_j £&X\  _}Jul!1  Ij_3j 

4  Ml  3 1  ljuil  J-&J  tjL-gjil  JJ^_)  1  ' ^  '  LaJ^  4_*_3 J_a  L-t-t-aS*-)  4_<5_l£ 

^Ljv^Lj  (j-\_a-j-Il  ^  1^1  4l  ^j_a  I Jlj_j  C-t-cv  4(^^_cojlII  JljlII  ^llaj  4_a JiitIL<_uJ 
jL>-VI_j  I Jl_u  JjLlII  (j 1 .  1j£Laj  4  Cj  Lit  La  cj 1 1  (4_jL>.)  4_Ij_La  L^-Jg 
1 102  CjLLa  4 101  (^-A)  cjIj.  <"ir.  4 10  j>L^J)  10  ^jutll  4_JLuJ,l  ^j_SJLj 
_>U*VLj  JjLU!  Ij+ilLa  ^jLuJI  ^  1  lo 1 11  Lai  .(...4 102  eJ^Jl 

I  /\  0  J£  c£s  ^jiw?  SjLajj  (21  ,22  ,32  4..  ,0)  2  j>jul1J  aJLzlU 

JjJulILs  .  JJl*JI  (J7^  4_*_aj_a  (^jl_4_4iJ  ((JjjI)  3^j3  ^1  Lc. ^3j-a  2  -?  xiaj  {j\  c_xJ5c_j 


^Lull  Io<ll  ^a  Lai .  1x3+10x2+100x1  ^^L<_uj  ^^-JujlII  ^1  lo  <11  ^a  123 
4CyjL£]t  ^Ua-Lll  ^yia  1  IxSLaj  .7  ^jL-uj  I  x  I +2x1 +22x1  ^jL_uj  1 1  I  j>jL*JLa 

£J3 J_a  C_«_4_4i^e_J  3 ^3  ^yJl  l_C Jj3j-a  2  _J  <— 3j.  <+>  1  4 1  ^  1  toil 1  La^ 

^^^-11  (jLa  49  ^J1  0  {j-A  (^1  ^j-4-"u-»J  1  ^^jJl  (jl  1 J-A 

_}JulI1  4_a-ja  ^jl  ^)£La->  ♦  <lo 34  I  jl  0  Lai  (j_3^L  ^jl  ^)SLa-j  ^Llll 


t^JLlIl  j_5e_Jl  lc.  ^yjLuJl  ^1  lo  <1L>  < _ 1 1 1 1 1 1 1 1 


O150.I  ^ j 

8 

7 

6 

5 

4 

3 

2 

1 

JLjJI  joJI 

1 

1 

1 

1 

1 

1 

1 

1 

i-Uil 

- 

2  7 

2  6 

2  5 

2  4 

2  3 

2  2 

2  1 

2° 

- 

128+ 

64+ 

32+ 

16+ 

8+ 

4+ 

2+ 

1 

- 
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:OR  J^Uf  4m1m^  AND  4«J»f  $  NOT  4^!  4*J»f 

«jl  —  OR))  Lai  (^_a)  ^yLOJ  <(J  =  AND))  4-a-l^  (_r_a^_i]l  l_La^L^  ^ Jl3cIL_4j_) 

J)lo  <  a  La  I  .  ^  3  <1 1  (jyTftj  «  ^  =  NOT  »  4  ( 1  V  La-^Ji^>>  I)  ^IjulS 

i  3l“<  +_a  ^jylt-a  CjLi  «  4  j  3  lo  <  a  Cj  1  j  1  a  r. »  3j^£^JlX1  CjLa-lSUl  (jL^  ^^LuJl 

.  LaLa-) 

CjIjI  jJL)  L^jjI_3j  ^jl  ^yJt  4  j 3 lo  <  1 1  CjLjJLa-*-!!  oJ-£t  3  4_3j^_L>  lLILL^j 

NOT,  AND,)  oLjJ_a-*-ll  ^j_a  4  J  3  lo  <  a  4  j  1  a  c.  ^  j^jI_3j  <jl  .  4_x3 Laj.  1 1 

4_c.j_a-^-a  J>L>.  ^j_a  3jlj  ^j_a  ^_a-)  IjLu  LujJ  4jI  .4_<-^L>-  3jljiJ  (OR 

(j  I  ^j-^-a-)  1  (g  <  a  ^-LuLa  ^jl  C.4-ptJ  4 1 3"  <  .i  a  3jj  <^>  i  J-a-»3  ^^ylll  ^_uL3i,l  ^j-a 
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LrL3l_&  i OFF  j_ljJ1  jl  ON 

jl  ^jL^lluL^  i_lJLLa  tc-t-u^UJI  Oj  I  _j  (jOJL>Jl 

j_t_^j>.  (jj^3  (jl  i-LSc- j  Jl^Jl1jl£  (ljL>J j  IjL^c  0MiL4,  ^0  J-^U'  c> 

£_-uaj>-j  (AND)  «^»  jlj>-!j  ^LuLa  i^\  . jLpJI  ON  4_1Lv  ^jjLoJLI 

t_;rJ_c.  (jl^  Ijl  Lai  ON  (jj-^-3  (jl  i-.cj^=-j  ^_uLm 

L^-La  3^  j LpJ I  (j  I  i) 3 ^-<-a-<3  ^ Lt-A  (j jSL x u£  I )  I jUl I 

ljL^_Aj  ♦  ^/L>. ludl.  1  ^Lu2_4  (J£  j_lC.  jl  (OR)  ((j!))  ^\~£)  U 

M_£  jl  ^>.VI  cLiAll  jl  (^\j>.LiaXI  jl^i  (jL^  I  jl  3j!j  i^y s  jLU! 

*.(Jjju>J!  ^  t\j  La  Ijl^j  ON  4_JL>. 


AND  i^Ut 

(£-*)  AU-Alll  OR 

a*L***L^J 

ifj 'j=!'  J*-  »j^ 

ON 

OFF  ON 

(SW  (A) 

— ►SW-SW  — ► 

— ►  lOFF 

(A)  (B) 

— ►  SW  (B)  — ► 

jLaliJ!  L)l-^  4_i£.^_42j  3j!j  ON  4_JLv.  jl  ^LuLa  ijJLLa  Li] 

33->*^  ^L3  SjIjlJI  4_L<a  ^3^  3^  0^?^  *— A9-^ 

jUI  j Ln] I  ^jfc_5c_j  i  V  LuJ I  ^lo  <1 1  LXij  .  1 1  1  ^  <  A  *  \  ^  /  A  <~4 

jjj-o  ^  Jlc.  j!  (^  ^ L>  / ( 1  jo* I jil)  I  _)  4J  3-^lh  ^  j-aj  4 jLpJ!  !  juk  La_jlj 

C--cJ?e-J  jj-ol  4-J^Lj  LiJl_L4i>  .  (^  47  Li  Ul  j.  a  is~i  II)  0  _j  4_J  3— 4J-5  Oa  j-Aj  jLuil 
^  i  Cal  j  ^cJI  AND,  OR,  NOT  4_jJLLa_LU  cjLjJLa-*-!!  L)i  *  i  Io  ^>^Oa 
(^^-jscj  LxjLjj  4^jl_*JI  CJ_jJlj>JI  i^. y_£  4_j  ^ J^e-Tu-gj  (^JlII  (.  rtL-^a 

CjLlLj_*JI  oJJb  ^jl  LJIjj  4_ul_uJ I  jl  JlC.VI  ^ ic.  4-uLLaJ-ll  CjLjJLa-*JI  J-LflJj 

.5Jlj>-  ^y  1  C.  ^yAl— LTlJI  JJljlU  4_Ljl_uJl  aISjV!  (j-4  ^Lo  (J^  (jr^- 

3j  i  I  o  . 4JLLL>J  1  3j  ^  ^>*  Cy*  ^  ■*  Aj  I  4  j  47  Io  <  1 1  Cj  LJLa-»-I  I 

J£U  4JLLai  cj! jIjJI  OUTPUTS  (01^3^^)  INPUTS  (^MijLi) 

^Jljtlu_u_t]j  Bj  A  (^/L>.LuLa  l_(J  jJ  £j\  ^ySjJl ll  3-^  i^^-3  *  ^  J  ^  ^  ^  4  J  U  C. 

it  47  n  4_jl>»  3-^3  ^  3^d^^  on  4_il>*  3—^3  ^  23-Q 

Oj  « 9g_L^e_t^ ))  3-^-4-5  I  « 4  4?j 4? ^>J1  3j^^L=^))  -4  3^^^?^^  0~^-A  C.<_L4-<-u  .OFF 
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^hlaJIg  j9-» 


t  ‘Xjl^.jJu  Sjlj  OR  4-lLojl]  I  c  4_lL<-u-L<-uj  3jl_i  AND  4_Jl^_»J  I 

Inverter  «<j_u_£Lc.))  Sjlj  JjI d~4  NOT  4-liuJJ  SjIjJI  Lai 

t? 1 1  1  ^1  4_JL>JI  iL> I?0)  jLpJI  j-4->  co>.  tjLpJI  4JLv  ^uSLaj 


:oVL>JI  4JLLL>JI  <Jj1  ^ 4_jJLJI  ju>Jlj  . OFF  (0)  4JL>- 


AND 

OR 

NOR  (NOTOR) 

Wl'j*11  ^  Sjl-») 

WJlyH  J*  :jIj) 

ABA  AND  B 

A  B 

A  OR  B 

A 

B 

NOT  (A  OR  B, 

1X1-1  T 

1+1-1 

T 

I 

1 

0  F 

0X1-0  F 

0+1-1 

T 

1 

0 

0  F 

1X0-0  F 

1+0-1 

T 

0 

1 

0  F 

0X0-0  F 

0+0-0 

F 

0 

0 

1  T 

j  ,  NOR  _,  NOT  OR  ;> 

^  OFF  ^  0, 

ON^ 

1  c 

C-*L?r ^3-d. Ij  ^ 

.  NAND  _,  NOT  AND  ^ 

S^-uSJI  l-.i-l.uu I I  4  Io  ( .il LaJl-uLu  J^£L<a_)  4_i2_L_Lc  Cj  1  j  1  a r.  LiJLafc 


cj  1— i— 1— 3l_1  1  oj-th  3l_£L^_<a  ^JsljJI  t4_jJ^jil  cjLLa_*JLj  3jj)jJ.I 

j  I  4_i3LxdI  ^1  jL5tIL<_uL  cdJ  AND,  OR  diljl  j  4JLaj>-  jiitIL<_uL 

.  l^-*-l  ^  ^  i_\j 

(Exclusive  OR)  « jl»  4  j  \  gr. 

IMP  £  i  4^"^  I  4  1 1  ^  c  ^ 

EQV^IS^JI  2uJUcj 

L-x-u-u  1  I  4_i1j_o  La  LJLL  4  j  I?  to  <  -q  Cj  i  j  1  »a  r.  Cj^Lj  eiJLafc 

4-JLajlH  <>juk  (^yJjuj  (Exclusive  OR)  4j^  *«o*>JI « jl » 4_JL<a_*_J  1 .  3^-l.iSLI I 
(jl_3  dU'jJ  L*_ljj  .((  Jljn.Ij  <jT  1  4  (j-uol  (j£Jj  i^LJI  j!  JjVl  Lai)) 
(j  Lv  Lli  1 1  (jj)  ^  j  LcJl_Lc.  jLuJI  1  ^j4  V  4-jj,  ,ua->JI  -1  4-llLqJLl  3jI  jJI 
4  j  1 4 c.  4_jjLJ I  4_ji_*a-*JI  .  J^lj  C-c3j  (ON  4_U_>-  fll »  a 

q  j  q  ^  xialLaj  P»  :SjLljlJI  jJI  ^  ^  Ls  /t,l  t_TJuu  ur^3  EQY 

^  \  c.  4JLa-j-tIi_U j  »1  /A ~  4^1  4_iLa-»J  4JIL4JLI  SjljJI  ^  ^  IjiSL&j  .«P  ^  t A " 2n 
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^Judl 


^>-4)  I  Jlo.1j  L*_loj  (jLvLulIJ  jotlu  Lajiic.  ; L> 34  jLpJI  j-4-*  Bj  A  (j-\o-Luil1 
^  (jjZj  La  Jiic.  c  2?  ^  jLuJI  j-4-J  i^\  i  Jo-lj  0-4  J  (^Iui]l  jl  J^V-C-VI  C-<_o. 

.OFF  £_lojJ1  La^J-o  (J^  jl  ON  £_lojJ1  (j-o- L  3 11  ^j-4  ^L<_3_4 

4J!uaJ.I  3jl  jJI  t»l  *A~4Vl  4  j  1 4  f-  IMP  4_ji_4-*J1  4iLHiiJ1  4_jJ_4-*-1I 

(^^4  VI  t^lo-L  3ll  LfcJiitlu  i_7I<J1  0VI0JI  £_-j-4o-  jLuJI  j_4_i  4-iLaJtJI  oJugJ 
.OFF  £_lojJI  B  ^LuiXlj  ON  £_lojJI  (jyS  A  ^1" 3  1 1  l ^j4  (jj£L  4_1L>JI 
0jj_<Lj  ^JlJIj  J)  L>  III  i—4jj-jl1I  »1  j.A~4VI  3  4  4-iLaJLll  ^jlua-i 
ijr_A  g.  1  /A"  4  VI  4-iLajtJ  4J_jLLI,I  4_o  Lj.  1 1  SjIjJIj  t«q  IljJl 1c.  p  ljl»  :3jL_*JI 
.  <Luj j£1*_4  4_3jj_Llj  A  3  I>  I  1  4  <J_4JU  OR  3j  I J 


(jl_£  Jl_3_Ij  .  1— LT<-£ ULj  ^yJLc.  L_<_U_ul J_>JI  j,  t-*M  <  AJj  0-4 jJ!  JJ)j-4-> 

|<uj  <jl  (J-j-3  C.<-4-* a-*o  4  /A  *^_4  4_j_iJj_>i_i  4_4_<_u  ol  j  4jj£L4  4-4 j  lV<  4  Jjj  J)lo  <  4 
4_3jj_L>  1_AjLl1c.L  4j^SLi]I  4-4 j  lo  < I> I  £  Jufc  ^cu  -LLlj  .  4_ i—Lt-u I jo-  g.L_)  ^_j_u 

4_4j_*_4  jJj  4_j  jJ  0^  t^_uaJj  (^?  Jjj  ^  J-3.J  ^a-lj  tjj_4jJL  J) L> 1 1 1  ^J-ll^TlI 

^Lc.  (jjjLi  j ji^ La jilc.  * 4_4j2aiX!  0 Jl^J  ^  1  $c.  ^Lj  4 a j3L> 
j_^l_L*JI  jJl^.  A j-tLst-Hi  L^-4 1 I  ^IjI  j-A  1937 

4-4jV-II  oljl  jJI  JJlC.  ^ya-ikszj  (jl  ^-lL4  3joe_j  Li"  <  <*l  t l_j j_<_u L>J I  «:LLlI  4_cj V-ll 
3j!j^>J!  4j>-jj  ^j.4  ^1  Li"  1  (i I  4_j|^  ii-dJ]}  ^j-d^ii^Vl^  . I  4-ai^j 

.  1  L>  C.  V I  Cjj  Jo-  ^Jl  L^iLajjl  Jj  ^aJIj  c_jj_<_uL>JI  (Jo*!j  3jJ^Hl,l 

CJ_OC_l  k_J J_<_u  LoJ  I  (jjlA^  .  1  ^  1  4  r.  (j7jQ  jJ <  4  C-t-U-U  I  J_>J  I  JuaUjU 

Jl  7  ^ 

Hardware  (^jUI  4jL^)  ^jLki  ^  4j^_a^  4jl£^a  4_j_lL_UI  oLLajdl  J»  ^<1 
(J J_J  (J-4^.  0 4  I J-<-u J  .  4  J  Ip  <  1 1  (J_j  L-uJ,  I  1  ^  4  ^  3 1  J  T  4JjL^fcJ  La  I  J^b ^ 

t-_j j_<_u L>J I  cjLu-oL^jj  ^jLuiaLjJI  UL  (j\  ^  <^>-^-"1,1  j  ^jL>-  Laj ^  3  4 

L4  jl  JJL4I  ^LaTi&l  ^j-4  4_3j?tIu_uJ  La  ^  ‘V 

.  (jLLjoJ  I  JJt  4jj-A jo-  4_l4-^>  I  Cj  I  j  L)-4  ‘-r3^-^ 


258 


15 


( 1 924  - 1 9 1 2)  Alan  Mathison  Turing  ciJLujjj 

^£1  1  L$J  (jl^  (-ilojjjj  j  J_3fcj! 

Stoneys  j-u^Iu_y  4_1jLc.  4_4->ju3  4j  ju]^jI  4l3l_c.  qjq 

(j-jJ— a— *_i!  j-oo>d,  I  Q—A  JljJljlJI 

LlILLs  4_u  V  ^ Jljv.  ^ru_ojLl^ilj 

Trinity 

.  L^_l£  ^jLtojjJu  ^_j_uj  4_4->Jl3J!  4al£21  1 

4_j_»-ol_>JI  4JLvjJlI  LJLIo 

^joJI  ^Lal  ^y-caXI  L  J  tV<  1 1  4a^V  S^Lc.  4j  jJ  C-<_iL£ 

jim<  n  4  Juu  UoS  I  I  L>I_J  4-tSLl^  /  ».tl  ^JlC. 

tOLu-^Lj^JI  ^-<-a£  qjQ  cilaJjJJ  (ji  JlJUJ  .  4aK]l 

.  4-ll^J  I  ^Lxdj  i 
1  ts\  '~7r  mi  4_j ^ ic.  Oj^-lA  Cj  La^Lc.  t-ilajj^j  1 

UUTlaI  I  V  3lo  LcJilc.  ^ac. 

3*  lj_3J 1  ^JLju  <;f.  ^<5  4a]  la]  I  *  J I  JX.  V  Li  l^-ja^ 

Jljlj  L^_l£  43  1uL_u I  J^l  Toj>-Vj  .  £__ljL_u  I  4j^1j 
4_jj_£  {j-a  cJLljjjJ  ct-^-  J1  6  k  r^jJ!  4jT 
(J  3  *1  £a_4aJ  (jl£^  t^d-^Tcv-l  J-±£-  LjJljjul  1  /^3r  mi 

ciijJtJ  <jl  JaS  <—ll J->JI  J^i-3  <jl£  31  tjaJ 

J>  «. 

tjrlc.  i-ilaJj^J  £-3_4-J  Jl3_!j  .  jJi  VI  liJ  LlA  1 
J  j_&  (3^  "3/^ii  4jLjj>-  ^Ijaasl 


1_q_i (j^-5  3 l**i  <  11 VI 
CjV^U  Lj^iaj  (jSLcJ  4_j  I 

(jl  V!  1  I  j  ■  -  ■*  '  ^Ln31  Jl_JJlJ  (jl 
t(jVl  t_rl>-  1 1  Ja>-T 

^  oVl  cPb  .4J>U  cAJj 

cM  ^  &f  c,vVi 

.«5jjUI  ^L<sj  L^ji 

iB.  T.  Bowden  j^jb  .Cj  <i_j 

1953  j»lA 
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.  y-u  ^JulI,  I  y  f\  £U.  1 1  :  La_&j  1  CJ 1 J  t*~>  LjJ  I  ^-1  LtJ  £jCyj^y-U2 
1936  ^Lc.  1  ^  i ~ £  2ULU1  liJJj  liLojjj  uL^Lu^  ^_&I  ci<_jI^ 

V  (_;rlLI  jljLcVI  t^yz- *-J  L^_l3  yjy  ^ll\j  4((t-jl  Ml  7T U  4l_iLL!1  jlji£.Vl)> 

SjLc.1  Of]  l  4_2C_lIL)  ijJJj  (jL^}  .3jjL5e-C  Cj  1 J  \  4  C.  $J^>-L  Lyj-aSc3  Q  I 

(j!  j_j j  3  )  1  .  1978  -  1906  -  Kurt  Godel  c_jj 4_j^  lo  <  I  l 4_L  1  j  is> 

^jj-SLj  ^jlj  cj!  ts~i  ^I—LTlII  ^yc  LaLcj  LJL>*  (j^SL  (jl  ^  cjL-J^L^JI 

i  Jljju  Jual  jJla  1_^IL_uIjJj  L^JjI  j3  ^_s  4i LiuJ.  ell!  3  Jl2J  .  (La La_s  ^Lal^ 

L^-jj  VI  3jL*JJ  JjijL>.  ^ ic.  ^L»r<-&V-J  liLoj^j  La 

jLlILvVI  ^jLSLs  l£1_ujjj  4_<aJu3  (^JlJI  ^-$-Llj  JuJl^JI  Lai  ♦  Cj  Lu-^>  LjJ  I  g.  La-L*J 
j-oLj-j  L^jL  4_iLa-*-11  oJJb  «_3j-c.  J  3l~4  .  <(3jJu>J,lj  4ZuL]I  4_jl<a-*JJ»  <5j£L_iI  ^  jJI 
jJljlj  Ijl  4_jLj  (JJLljj^j  ^JLs  1  3jLljljj  .  Og.  1  a' ^  \  olx. AjU  y  I  4_J^L! 

JJljlI I  I  J_&  uLi>  (jl_3  ‘^rh0  ^  ^  ^  k*  *  “I J-J  La  JJlC.  4_*o_l3  c_jL_ujv. 

.JjV-LVl 

(j I  VI  iJiLLlVL  LlC.V-3  jl  a  edJj  Iju 

4-cu-gj  (■  3  is~> I  lj Jt>  ^-y-o  I  ‘  4-1 VL  4-uju  La  i  ?i  ts>  y  (J^  l^_t_i^  I  J^->-  (J  Jl_i 

_i^_3E_A  tiUli  (j-^L  il-d-LjJjJ  4JI  £yC.  ^J^dl  ^a-LLu  {yScJLS  .  4_»JJ  I  £yA  L^JV. 

t  (cj  UJl^LI  I  i_sVI  cjLLc  ojJj  cGLLL^  (jl  £ya  ^CjJI  OjJirtl]  ^_L^j_<a 

J_<j_3U  La JlIc.  t_Jj_<_uL>.  p  ^  4 1  ^ c.  tlLoj^j  ^L 

.  Ace  4JVI  ^  Jufc  C.<_L4-<-uj  jTu-u-tlu  La 

(j:rh  3jij^>-j_<a  Cj_iL^  3 Jl_u>> jJI  «3j^L3i,l))  CjVVI  !  ^£juu  !  J^Vj 

lJrM-LJj]  (3-^J  i— t-U-ul 3~>d  I  ijr£b  t(j^_Lll  I  JJt  Qjs  CjL_Lu  VLJI  J^>»ljl 

La-£  t (j  1— L<_u Ij  l_<_jJIj  J  {yjQ  (_3JLjj  l_x_u_u I I  oAJt  C-t-iL^j  .  4U_2t_i  4_^_ul£L^a 
j;Lj^£JIj  (^y3->  I  J— L 4  j  I  <A  *  II  3j_3JI  j  4_j_jJoj  V I  4_u^L>J  I  ^lC-  Cj  Jl ^IlC.  I 
.  l_j jJL_u  V I  I  Jl^j  j_>o  I  La  4_<a-3  4_jiLLtjJ  I  ^_j_u  4J I  CJj  Jl3J  j  .  L^_t_u_ulll 

J-uuJ I  4^jv LL<a  LaLa_s  3JuJl>-  C_<_)l£Lb  tlLojjj  4JI  Lai 

(j-ujul^l  .^JjVl  ^^olu-uVI  ^Jl  3j)J^.  4_jLUj  CxjI^J  .  3^SL3i,l  CjVVI  £y0  (_^^l 

jJl3j  ...  I  Jl^IjJI  ^1\  Jl^IjJI  4^L^dL  £-y±syi £  JJlJlII  LJ^yC. 

J_j  J_>-  ^_Q| L-t— <_u  ^£1  ^J_43_*_U  Oj.  *\  £)  II  oJl-&  ^  Jl3cIu_liI  (JJLojjj  Lai  i  JlJj-i  La 

.  LK  1  diHifc-A 
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<■  t^>  4?  4  ^JLu  V  L^_>T  LLujjj  4_JI  L^j  c.  >-?  <^-Tn  ^1  4_u_uL_uVl  4  4?  11 

.  4> j)  1  *  a  j  (jl  ^-Ju_lU  La  (J^  (J-4-cIi-lI  i  ^  1  g  r.  ^-.u_u 4  Jl£.VI 

DJ^Jt  (JJ-&  La  LaLa_j  jj_S_jj  ^^1  4_jJLj_*JI  4_aj_>o  L"  m  i  Lul  l_U_Lj 

4_jj_a  4 (4IuLJ1j  SjJl^JLI  4.lLjlJ1)  ^__po j) ^_u_l1  L$j^_}  1^-11 

IjLJ_d  J_Aj  4  4_*_i_4jl  J  d>VLe-<a  ^  Li  SM  1  JuA J  4(jL_gjVl  {_y0>  V  Ju  (J-^a-*-!  I  4_Jl 

<jV!  (.  4?j  .  4_i  ^j-^3  (j I  daV^LJ  J_^£L-a  u  Ju  Jl>.  jj uaj  J)  1  L>  n 

g_aj_gu  L>Jlj  4  dLa-L^_J!  ^_IL_45j  4 4-tSLu La V I  J-j-c^  1  4_Jl  :dl_Lajjj  4_JI  ^^1 
4^t_4Jj_J  .  di  I  j  1— Lt-U-l  I  £_Lu2_4  (^_jL_4ijVl)  dlJJJ)jJlj  ljy>  Ij-C  ^  I  J  JlJLJ-1.1 

.  c  4? 4  Gj  V  j_lLJL  4  (4IL)Ljj  3^Jl5c-c)  d  l  j  1  <;  f -  jj?e_uJ  daWl  4? -LA 

4^Jl_*JI  ^_a  ijr_Ljj_iJI  l^yz>[sz-uj%$ \  {^ys  dLujjJ 

La  j  1  1 "  r.  L 1  4_j_43j_jJI  J£LM 1  (^^Jl  j  <j  O^J  44  « .14?  n  e-i^-uj  <J_<a^.  c__(_^j 

tjL  Juia  .  c_a^_LaIiJ1  4^jJ La  LL_>.  1  ^ L$J  -L2e_aj  4 4Iu^_^_l*J  LaJoL 

100  (j-4  u-i^LLa  La  4_j-lI  (jL^  d<_x>.  4UrLiliij  ^^Jl  Lua 4lbLj  J  j  }Lua 

4jLu^V1  c—Jj^tTui  (jLiil  ^La)  <LaLa^  ^u-lL  *  £dc.L_tua  4_^la j_<a 


dl  1^  1  4?  4  J  11  ^i  1  1  f.  LuioJ  I  a ^  .  4J  1  ‘ s^  j-X-G  L  jJ  I  ^J*(I4?I  I 

(JL*_dI  4?  Ju>. jJ  ^JLju  JlII  .  J j^a  li j-LJ  J-Juij  4  1 .1 47  n  L^Lv  4_ta j-us 

4  O I  j  1 4?  4?  1 1  ^_jLu^1  4^Lj>.  ^  ^  n  u_ 4i_j^  <■  4?  i^i'~i{\j  4jI  4  3j  L-<-uJ  I  1— Sj-uaJI 


4  /  j  .  ,1  s  a  .  1  Q  1  4_42_1_*_4  4JLjj_L  4  1 4 A  Cj  I  j  1  4?  4?  11  4?Jl^J  (jL  J  47  4  HJ  jJj 

a  JJ£.  Jl*j  Jkj^  d_i L  (jyitil)  4lL>.ljJ  4-LulLuj  £-a  4" ^^>lj  ^-lSLxjui.  1 

1  ^  »  m ^1  4_<_ul Jjj  1  CjLj_ud  Jljlj  ^ j)  4?j  JuLa  4  (e_gj Ij jJI  oljja  ^j-0 

djIjjjJl  CjLLa  JJlC.  4^j»jua  ^y a  HJjJ  4jjLua  ♦  4  <  <14?  n 

4  4?j-_u_u  - Lu  1  da  l  -\J I  a -d.  ^  ,rt— 1  1  \  4  4 <LL-oL-gJ  1  i  L  1 4^  La -l*j  <_  -  ^ILI 1 

4-jljLla  ^_Lcj  4^J jl 4?  1  L^j  LLI I  (jl_u_uV!  ^y*  ^JLLLgJl  (jl 

dUii  (JTic.  I^_<_u  4_<al  4 "  4  47 1  r.  Jdj  .  4 1  4  c.  <^1  4?^_u_4j_4a  ^_jLj  4-lgg.lguJ  1 

^£1  4.L4-41I4-4J  1  4KA^  LLL^j  (J^tj  (j  I  I  -d>.  L^LulSLua  ^jl  :  L4] j_Li 


4^j  LiuJ,  1  c_4_2t_j  .  dLuj^j  da  La  L<ut-A  I  ^>-^1  4_usLjJI  duL 

tjL^  LXj  L-45  4  » lo  47 1  L^-Lxilua  ^  1  L  n  L-Uj-o  44ijj_LJl  djl_aL_gi.l  Jl_ggu 

jjl  a  1"  c.  1  jLia  4 4_Lu_4j  4ld L_u  duLj  dal^LugJl  4? -l^J  i_L_LLcj  -ljj-j 
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jjj-j  L«Jl_Lc.j  .  4_J  LLa-cJ  4_i  ^£jJI  I  4jL$j  ^j-oj^sej  4_c.  L_u 

4_4_4j_)^La  La  LJL3  3^  t ^Li-iiL  ^yc  ^jJaJ  jl  ^Lbju-^I 

1  ^  »  L>  3  j  4^L_u_«  (J  .uajJ  ^Lya  25  4^L_u_«  ^3  1 1  3  i  <  (i  a  4JLu V! 

^Tct-ui.  I  ijri £.  LiJu-^a  .  4lLu  ^1  IjljLc  La  4JL^jv  4_jL$I<j!  Juu  LLp-l 

(JjJI  4  <  (i  4?  i  (^jLJI  ^3  i  4-Lj)  1 1  da  La  L«-u-l>  1  ^L^U  (^b  £.  I  uAjl^  1 J3^ 1 

j_Jjf  <jy-3  (JtJ-4  4-^i  < .i  a  ^  Io4  ^jJ!  (J7-iXj'$\  ^1  JlJlII  4_L*a 

.  dJLojjJ  4JL-jlj  (j  L£  Z(jy3j  ^ I  (^^b  j_uall>a  j*\ 4?  "a  4_42Jj_L>  dJ l_L&  C^j L£  I 

.  4_5jJL_uJ  jI  4J jJL>J  4  Jl_jJ LflUi I j  c-bl^c-Vl  ^ jj 21b  ^LalL&^M  ^jl£j 

.  4j yc  (j7£  IjdoL-d  Luu-u  4  « <<  4?  n  ^^juj  3  » 4?j  3  I  (_^b  4j_}Lc  C-<-jL^  j-aVl  4jL^j 

4ju-ua-a  3 j_*aj  CjIjjI  La J4^tlu_u_<a  4_uLj_^5j  4_uL^_j^  i—jjLseHj  CjI j-lcuJ  ^Lb  J Lib 
LjJj_ua  L^ju-us  <j3-II  4_uL-c-j  SLII  jl 3XI  3^  i  h  r'lri^j  3  5  1  ^j4  JjL>-  LJj-Lc 

3^*0  jLL^  .  I  Jl>.  LlJj-C  c_jjLscIlII  o  Jufc  AJ  (j^J  .^uioll  (_Tb  3j_bl ^2i.l  ^1 j-IJj 
4x.L_uj  4  <  m t?  n  <<^>  djLjLkj  ^ jL-stTu-ulb  ^^LLaJI  ^Llua 

4_^a  JiitTct-ul  (^jJI  ^^LaVl  j  lo  1 1  (^C.^La  si^LLaJ  4_j_ufcjJI  4?Jl>. 

4-uLlu-^  SjiLl  4jjJ  O-i  l£j  .  ^ ^_u_uLj-jJI  Jl_jjLu_u  ^JLa  4?Jul)  ^.^LLlII  c_jjL>o 
4>_L_u  .J-3  Cj~A  dJJLJ^  4  4_j^  L>i_j  ^_u_u  >.  Lj  i  $.Lu_u^fl 

.^_*_4oj_j  L)J-^  Juj Ll<-4jJ  1  (_j2aju  4_*_iL-^1  (_Tic.  ^  4 4_tlLJsl 

^Lc.  (jy-^  ‘dLJ^  L ^Lla^ 

.  1954 


jaUUSji* 

t-d-ujjj  Jlj_L>i_j  4 1939  ^LlII  4_uLJI  4_JLLlII  c^jlIjLI  LjJlIc. 

4J^  4j^-4-4iJl  4_iLc  ^La-C.  3^  3-^-*^ 

LjJjlII  4_uU,Vl  3 j! j 4? H  .  jJljlII  cjljLil  tiJL3J  ^ ^ni I 

4_<a— (^yJI  LSLj^^J^  4-C. j)  i L>  11  ^ ^ jLtH_4_aJ  ClcSjJI  cdJ5 

.  4J j^_4_4ij  3j.  4?  j  <"il  I  j_ujju  2>^U-J  4_j  Lb  4  4_x5Lu  La I  4_Jua-»J  1  C-<_i  L£^  LXj  *  Qj  3  <'ii  xa 
oj. 3j Mill  3^J  LjJlIc.  4JL_u^JI  3^3j  Mill  j-A  ^34?  ^ 

4JVI  (J-^  tlh4  4_j5LjjL-°3L5  ^  ^JJ)  ^  )  d^-bj  4  4_ulSLII  4^j_jJ,I  4  lo  <  <i1jj 

^  4_jLl^  3^  44JVI  4?Ju^  ^ I  j3c3l.uj Lj 
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.  4j  JuiSlI I  Ij-k]  L  4J j)^  <  in  L^J ^  3j  hi  i_iib 

J_&  4  (j-oJu^a  3JlC.L_u^_S  4JVI  4?  JlJ5>  ^j_d  4-?tt-<-gj  V 1  Ju3j 

.  4JVI  ^jl^J  ^jVI  ^OJl  J»"  4.0 1  4 Richard  Lewinski  i,«  mjJ  jji  i.Vmj 

d_£  ^j_d  cdJjijj  4^JVI  4?Jl^J  L>Oj_d-J  I  cJLojjj  4  d^d 

tjrlc.  l_j_djj  1  « nj.3  4_uU,Vl  LlL*JI  3^Ll3J1  c-cjIS”  cjljLtiuVI 

^yC.  Lj_d ^  jLielcJL  1  j-U3^i!  I  C  Ct  bZ&A  I  ^1  Io"l  1  11 1  J-L*_d  4-J^V.  J_d 

^Jd-i-U  jJ9j  .  CjV  U-"l--V  V 1  ^j-d  V  _i  J—C.  ^^3  I^_JlL_u  I J  l  lo  ~>Jl  J  4JjL>lX  ! 

^  ,  ,<11  JJljlJ!  SjLi!  dJ3  ^j)  .^JlU!  4j^fL  4_uUVl  4j^f! 

4_J T»  j-d V I  £-*3  I j  4_u  U.V  I  4_J  V I  C-<--!  jJi3  4  4J V I  ^n]  I  (J 

.4JVI  4>Jufc  (Jil-o  (J-d-*JJ  ^u^LIJ  Mitl  lo IL)  CJLujjj  (jl£j  4((t-d_ajjj 

3jll  J  4?  1 1  jS,  j—C  4_C.J_L^J_«  L<uAl  Jl^-I  4  ^cLul^-  ^fuJl  {_yt 5  4_lVI 

C-<_3^JI  dU3  (^-2  ^  4I  a  Ljr2>\-L&\  *j->>  1  d  0  <  a  J_£Jj  .  J_3_>JI  ^j-i^Vlj 
4_j_jj_j  1  ^  j  tl  Ld  ^j_d_i  j-illl  4JVI  j_&j  4jij_<_u^/l  J  *  IL> 

Jn>  <  11  ^  I  >J_Lj-^_I  I  4  t  4  <  <1  i  C-t-d  Jl^c-u-u  I  ♦  3^.  4?  <"1  d  ^J_j  Liujj  ^JS>L<_uJ  4_>-^_^t_j^ 
.  Cj  1  ^  <  4a  ^Jlcujj  Cj^L>-Ju3_s  4J|  lJu-£S^J  » L^_L»J  1  (J-l3  ^j_c 

^^.Jj  ^1]  4j>- L>»  4JV!  i) J-A  ^  1  u-4j  1  ^jLjlJI  3r  Mill 

.  L^Iju 

^<5  4JT  jlSJul  :^_jU,VI  ^UaJJI  ciLajjj  4_^_d  C-<_il^  JlII 

.  1  3  j  <  «i  a  3j.  3  j  mi  I Lj  (jric.»  oj-^  (jjj  l_^jj_3_ul(  dl^j  4JL_ujJ! 

^!^itlu_u!  (jy^  4JL0.  4-lcIu  4jjIj£o  4_u3jjI Lh43  ^^3tlu_ul  Ld-Jjj 

4JVI  (J_JLJ>0  ^UJ  4  4_J  IjL_Lj  LI  (^)-d-3tj)  jj^O  l_L&  .  ^JulI  jJl^JI 

i_d_L^_d_j  1_AJljlj  .  ^r-L^, V I  JJljlJLj  4Tl1^->.  (^jJI  ^Jl*JI  c_^_ojj>i_j 

.  ^  j  >  / 1 1  j  I  j_o£jdL  LI  (JjVl  ^Lj -Liu  lL_>JI 

(J^  CjLt  jl^lj!\  ^4  Lt_uLtH]  I  4_ji_d-*JI  4?Jui  4  I^>  <  <il 

cdljLwl  -^-sr x^aJ  ciLl  Ld-JJ  ♦  4-u-a^e-^  4j?e_pj  ^^1  ^  jJl  ^3^1 

*  j Ij^jll Li  Ci  d4  LdK  4  j 3j 3 1  4  dj 3 1 1  ^yc  i_jjJI3j  L-k j ,  »4  4 3 j ~>- 

^  j  7r  4^3-ILH  4  3  i^>  4_jJ_d_*JJ  (jV  ^j_d  dJ-dl  J_^-d-5  4jLj  4_3jj_Li]l  3^ 

^jl  J_3J  1  ♦  £L-tSfca-saJ  1  t_J  1  J->d  1  1  4x.j_i_uJ  Cj LLuLtTii  1  (_jj L33jj  .  ^3 1 JJ 1 

.  L ll<-u-3  i  ii  j_di  j_A  Oj  Jl^.  4_j j_i_uL>.  4_ji_d-*JI  i? Jufc  j_3_a  ^_dLj^-j  4jl3^ 
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I  cJLjJLc  j-^-2 CjJijI  131-4  *  3j,  a j  <"ill  £_4  4  « .1  3*3  4^-JaIl  CjJlSzjj 

l_la_>JI  jl  J  <34  3  V  4JVI  ^jLj  Lak.  4 4_3_<_3_>iJ I  ^j_4  L)jj0  <Jj>J I  (j_4-S sj 

^ I  Ji-jfclu-u Li  4j^_pr  /^>  H  4_4J>»j3<JI  ^j-c  jJlILi  <_jjZL2j  L^j  V  4 4_l4  jJI 

.  4_C_4l_J_4l_>J  I  aiUujJI  ^j_4  < _ 3  I  3j_i_£  4-C.^-<-4iJ  L^LiJlJU  ^3-J  ^3-11  5j_(2_uIlJI 

♦ « cj UK  ^jj^LLs))  c-uL^  ^jrl*_U_jj 

4 g ^ j a  cj!^ 3j mi  mT<!  J_3j1j  I  jijjjlll! 

i-lLi]  ^_i^I  3j. 6 ^-T  (-lLJ3  (ji^-u LLajj_jJ I 

cLLujjj  ^1  lo"  <  ill  4  1943  ^Lc.  (J^V!  C) 3~* / ^-jL^-<-u-1 4  y  ^  mi  4_)L^j  .  3j,  flj  Mill 

^-<-uLj  i_ 4ji  Jl4j  41_4Jl^JI  ^JL*JI  ^4  ^_jj)j3t5LII  c_jj_coL^  Jj!  £4j3L>J 

^  l a  <«^>  I  800  Cric.  * J j)  « 11  l_>iJ  I  j)  1  ~v 1^  .  _ 4-*-J !  ^  I  _  Colssus  ^_<j 3-^ 

.  (3j_ji_4-o  vacuum  tubes  4_u3L>.  oLaLa-^  JSLAj)  thermionic  «c£jlj>^ 

L^-L-4  il">  4  3  (J-Tl-4-3  <_J J-3i(J  I  ^j-4  da  1-4-3  Lj  t  ^ / 3~  4  ^J3 j J  J^Uj-tlu  I  4 J^-4  (j  L£j 

<^,.4  tt-La-jj-ili  4JVI  ^Jl  Qj  3  mi  U  4JL_ujJI  Jkjuj  .  LjJu?c_j1  L4j^>. 
Ja_j^_cui!  < , ' 3"<jj  .^jvI  ^  1  r.  4.JVI  Lil4  CjLa-tiju  Ju 

(^^4  c , '  3~n  c_j j_3j  4-<_u-4->-  ^j-4  (j ^£ju  0-l>.  1 4^_ti I  3^.  mi  ^  I  Jl3cIL<_u Lj 

4  »  lo  4  4  lo  <  (1 1  J_J  4J  V  I  LjL4  ^_4  Lj^-J-J  I J  4J  L_u jJ  I  .  4  L(  -^t-4  I  J_4 

4JL_u^JI  ^  ‘«(J-4a]I  c  3  »  ^4-i-uLj  4oJ Lj 

.4_JL_u jJLj  4^3Lc.  Cj  1 3  ^^>-1  ^J-u^oLjj  ^  lj  c  J  3  m  <  a  (jyjJ  I  4_ji_4Jtil  4  *  j  1  loj 
31  t  ^  ^Lc-^-i-oj  ^J-4-*JI  I  J-ij  ^L>-  t4JVI  c-oa  <3  (jl  L4J 

Lj^L>.  4  <  (|1  J_3  4_uLlII  3_4J  5000  (J  Jut-4-J  uLl-Jj-tlj  ^j_4  3^  1  ^  'X  4  3 

.  4_JJ  Lt]  I  J  LuJV  I  (j ^_}i_4  Jl*_4_3  Cj  IjLuJvVI  jJ-4^.  Lg-£-4-3J  ♦  4_u 

dMij^i  4jf 

Cj-jL^-  t <— 3 L<-aj^-U  4l>l_3j!  jIjlcVI  ^  t-iLaj^j  L-tTt^  Lc -lie.  4 1936  ^Lc. 

JLi^JI  ^j.4  3j^-<-^>  3)-^  4/*^  -  LuJo 'j-3^  1  Lv5j_4-3  iJJLojjj  4JI 

jJJL4  L4L4I3  4 tjrL^ LjjJ !  <11  ULl  i_d_aj^j  Jl3J  .  ^^y-ai.*-!! 

4  3  <^> j  Jl_Lc.j  .  4_>.  j3L4j  dJLajjj  (^jJI  4 Bertrand  Russell  J-<-ulj  jLIj3j_j 

^1  Io"<  1  111  4^_;yJLJJ^J  jJl>.  <_jL<_4jJV  J  I  J_L_>lJ  I  ^yjs  4J  jIa-4  4  3  Jl  4lLllj  4  J  1  4  c. 

diuj^J  4j  jj  I  L_u  V 1  4^y-caJ  I  (j  I  .  4_J^5jj  ^ ^  ^ 3  6  ^  a  3^  ^  tJ  ^ 


26fl 


j££i  CiLfiJI 


.  1  ju^-i  4J Lt_u_c  jJL^j  dLta  3I  jJj  .  4_uol_>J  I  diVL>J1 

3  I  3^-4-i  (_^I<JI  C1j1_lU_*JI  3-4  4.C. (j£Ld  (jr^-  ^  L<-ui.  I  ju2_U  (jl  3^-4-> 

1 4  loj  1  <1  j  dll j  Lt  ^JLuJLI  4_jj->o  j_&  4 1 » 4?  1  (j I  ^Llss-i  La  (Jfij  •  4JV!  Lfc  Jua_a 

t  di  U-lLcJ  I  eJJb  4JVI  ^_alu  5 j  Io  ^  4j^_tdlj  dU-iiju  fU 

i 4-1  Lcu-l I  4JVI  3L"  <  jjJ  1  jl  4jI  j£|JJ  3-4J  .  LjL>»  i  (i7n  3 !  LLlIc.  Lj Jl1c.j 

4JVI  4  L> «  ol  3^-4-4  J-  a  (jr^-  1  “  d~  ILQ  ♦  I  dll  (J-5tJ  3 1  3^-4- 1  V  L^jUs 

djULLlJI  (  Ju>J  j  l)  «3*!jJu»  dl_ujjj  4JT  ^ j-33  (.  4JVI  j-jJu  Ijul  3^-4-4  j_l£_ 
di L^-lIaTJ I  J_ua_(jj  j_d3  (jy^-  Lgjl  U£  i 4_i_<_ul_Lo  3^_a_uluj  4j^TiSJLI  4 L  j  <  <i  t  II 

U.^  j-h  4_*a_j_L*_j  L^J  I  Jl>-  4  lo j  <  <<  1  dll j) lo 'v-  ^Jl  3->o  ^Illl 

ij  t5jjj.<>>ll  d  />>"4l  I  jl  ^jVI  3»ljJLll  j-i lliuj  4jI  JuJI  ^jl  SjjjlII  1  ^  ‘X  4  1 
ol_$_il  d»_i  c  3  4 jllI  ^JLc.  3j_iL4  ^ yJbj  .  LfcJiic.  dt^^j  I  4  lo  3  <  1 1  ^yA  4_*_iL_I,I 
V  dil  a  II  3 1  .  4_dLUI  4  o^U  Lkj  1 1 1  (J3L>-  (J_o-£.  (_£  Li  ^ j_3j  4  ogll 

.  ^J_u_u_*J I  diVI  {JT£i  LoLo_i  3  3  ttTi 
3Jlj>.j  dll_L&  i  f.^y-uj  ‘^jl  ♦  4jM^  (j-4  dLujjj 

dJLuk  4  LLL  v^_aIjVI  jI  dULLlJl  3-4  l^dc.  jj-a-^j  (J_l^3  ^LtHJI 
diLuj-^i  jJb j  (4?j_lC  <>>j  g.1  ^"1  iVl  ^lc.  J^Ljj-d  c—ijLs  1  ,<;K)  V 

j_a  l_4  S^ljJa  L^-iSLc-i  \-j<£  1  L^_l_4  £-j^-4  (jric.  4jLSLH  4J3L  3^U-i .  4jd>.  Ij 
jl  ^4-Bj  (jy-^J  t«5jL>-lj  4_4jJjlI,))  ^-J^-4  (J^  ^-t-aTaj  .^_1jJ,I  <— l^Ii^-4 

t  L  l_p- 1  4_i  LSLI I  3-^  L-l  L^  ^  u o  f  1 

tt_JLL>JI  (_^-JI  tl^jj-taJI  dL^rtlu  data  di l_j  1_ i_lJ I  j_uju  Sjj^.  ^11  Jl 1c.  3^-4-Jj 
^Jl  dlj^tlLj  3^  tfliJU  3^-4-iJ  ...^_3-U  (jyJ-C.  ^j^>-j-4  La  33^  4_jLSU1j 
.5^_a  (J^  j^Ij  ^3-°  jlji2^_i  L_kliK]l  j!  ^LaVl  (_2-Jlj  j L-u-J I  jl  3A-<^^ 
d.1 1  JJ-4J  (^jJI  «read  -  write»  (j-ulj  542  4J^I  3-4  dJLJI  j.i^<>ll  Lai 
L_jj  3 1  ^3*^  1  (jr^"  S-5 3-^L.  I  Juv  I I  3-4jAJ  3^-4-> J  *  ^lJLJ  Lljj-<3  4J  3L>-  3-0 

jl  ((3j_uu^a  4_uI_ojJl*_o  4  >  lo  4 »  3-4>^l  .^L^lll  SJl>.j  ^Jl  j^_o_ij 

4(Jj».!^J,1j  dll^jVl  3_J_0->-  t_;r4  4JVI  d! .  I^_4 T  Jlo-1  I  JJlC.  jl  Oj.  4?J  i"u 

^3-11  4_^jL_uJI  diLLLdUl  £-Lu  (^pJlj  4_LaI^JI  4_lL>-I  jJI  L^ilIL>J  L*_ij 
L^LLIlu  ^1  3juJlj>J!  j_oIjVI  jl  3  ju  ju>JI  dil  jlo  *11  a  I  jiitlu_uL  LuL  i  L^j  ^ 

.read  -  write  3-4 
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^^sJI 


jUiiiwrf 

I  « <i1  4JT  £-Luzj  (jl  VI J_toj  dLujjj  Jull 

.  LL_u_>l  £ju-u- jJj  4_ll  l_^_i ^  l_^_*_«  ^J-ptlu-uJ  4_<2Jj_L_i  4-L.l-u  V I  yC. 

C_x£j_J  (jl  4-L)L<-u-U  LdSL^-J  .(Jl  J-cuil  I  ^yC.  4jUVl  <jVl  {jji 3 

4  j  <  <1  rt  I  II  III  ^jrLaju  (JjJI  j_&j)  ((^j^Jj))  (jr^^P-  J  Ltlu-t-cL^  (j-U  ^Lj_« 

4jjULdJ j  Jjjj  LtPJ  (Carl  Rogers  Jjl£  ££-}L-4  LLddJ 

.  4_J_4l_J_42J>.  4J_)LL<a  ^yC  1  ^  <  iiLp-^l  ^_J  ^^yjJ  I  ^yJjVl  4j^l_>Js  I  Juu 

(jj_jjJI  0-l>-  tuj j_<_uL>J  I  L^ajJa  jd_3  4_u  HI  I  4jjL>JJ  Lai 

4  J  Io  >  J  j!  i_J J_cuL>JI  4-L-cu  1  lyC.  C_4_JJ5fcJ  jl  4«  jLliIL_uJ,l  ))  C_J J_<_uLtJLJ  4J  I  J_4_4J 
Cj}L>-Jl-U  0dd>  (4_jJ_jJ  JlJI  Cj  Lo-liU  I )  ^-Lill  dUKJI  x^a. j  j  .  4_j^_l>. 

4_lJL^ju  ^_«L^_lII  ^j-*a  ^  >JJ  <_j!j_>JI  jLtitJj  .  ^LiddJ. I  4jjj>-^LI 
(jl  .  4jsV-*-I  I  Cjlj  djLL>.V  I  (j  <;  dalu  ^yjJI  Cj  I  j  Llcv-  V I  _}  dc.  ^j.43  t4_ul  j  <~if. 

J-6-3  ^1  4<>JJL>«-tl  «4_J^>»Vl  ^yC  4 J_<3J?e_4 ))  (_JJ_<_uL>J1  ^bP' 

4jj^>.jjJ  I  di  1^  Lil^V  I  .  (4 » 1  Uj  L^-d  ^  1)  1  L I 

(jj_jjj|  -jLljl  j  Ldlu-ui.  I  <_JJ_<_uLtlJ  4_U_u_U^JI  4  rtjt^j-ll  (jld  t’(^>'  jLHiIu_u_4  £-A 
j-££-  4_>JL*_«  L^jLj  dU!}  c  47  ^SLo-JJ  ♦  ^  4?LLl1I  ^c.jJI  ^^yd  Cj  Jl^Iu 

e-y-LM  (JjljU  lj-«I  jl  1  4  <.Vm  Vj  cL>  I?4  4 j  <  (i nj  I)  4 j^-jj 

.4^>Jl_*_«  4  L  ^  jl  J  V  dj  ^Jl»J  dl-liij  iyC.  ^M^Vl  jl 

j  LtHiIt— <-u-l  I  (J-j-3  iyA  dU  j  <J j-j-3  jJ I  ii  La  j^-Sj  I  4J^  L_aJ 

.  4_*_^e_Lj_4a  4_ijL?e_jl  ajyuzj  i_Lj-d  jl  Jud  (jj-i 


«U  J^t§»  gf  (( jj^gj))  :A  jLawrff 

dLil  y-a  JljV  . .  ♦  JJ-^dil  LI  .^jj>JI  ^Lu-o  < <i  tl  ^  ■  t  .t^TI 

.  LI  &JJb  ^cju  :4j^j^JI 
♦  dL-LLtfu-xa  yC.  ^y_Ljj_uvl  t  L_<-u-~y.  <  <i  \  tl  <  m  ^  T I 

(jj-S >JL<-u  dLil  Vj  4 1  Jl^>-  4  j  u^>r.  j-*-d I  4^j_u Lj  V  :4d^j^JI 

L-4 ol^ 

4^j)  uirt  *T1  t_«_<-4-Lail 
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jSi 3  ^1  Ciliui 


Lai  .  L&j.  <;C.  j_a  Mif.  4j  jL>JI  C-<_a  jJj  La  Jav  4  jl lo  a  LI 

<-lU  j  ja Jj  c.  jj^  (J*:  L_uj  Ij  (J  Lv*j  I  (j.o  ju  L  Lav  I  c.  Lt  <.^~  <  n  I  ^^yJa  I  ^  <  j  1  j  j  La 

jk  Ijl  1  af.  ^Jl j-<-ta  L^j  Lu_u  C.JlL  ^Ul  4_odLvj  (Jl  AL.  VI 

.^LaloVl  <?  _L£>  ^JjlsI  jl  (_j! *aaJI  j_*a 
.  L$j  4_aJ *jj  cdJ  <__il  jjv  ^jJl^j  ^_j-LIu_uI  jl  (^y-L^al  *-  »  ■  ■  t->  1 1 

4a_3j_*_xa  JljjI  La  itillj  (J  j  a~  <  u  tlLI  j_<a  4_*LLv  CLu£  :(4^avLao)  4a*jjJI 

.  1  ^  jlf.  oaj£I  ^Jj  I  Cxi-ju^l  I  jl  1  ^j4  ciJU  j  jjjG  i_^Jaa  jjb  4  jj  j  -v 
^^ooJ  La  Lt-uTu  4kj  jl  (jJ-caTu-u  L^jI  jj  J  i^i  7n  clLI  .  ^ju  <  n  j<ll  t  ^  j  t  lo  11 

^j»U}  ^  cr^1 

j_c.  L^_jJI  CjJljvjI  LsJlIc.  e__ajJL  4  jj a  -v  j*_a  JaJiic.  :4a*jJI 

.(jrli_u£a  jl  Lfc^Uj!  .i-dJj 

4_Lj  JlO^j  La  (jl  .  jj  IjLa  ^i-^I  jl  jVI  lo"  <  <>!  <  <i  j  ill  c-x-olaJI 

.  La  Jo*.  ^Jl  4_l*_o3  4_<a-^a  !_*)!  .  4J_lL*-uj  La  j  i-iLl  ^j-sula  jl  j_& 


(***£$  j)  :B  ^IjLmmi^Y  UaJI 

(_)_iaJl  t  Lj*k  L^jI  .  j*v*j  j*l^jJI  LI  . I  1 1/>  t  n  j  t  1 1  t  M  i  1 1 

♦  4-LLcu-o  kLjJ  jl  jlSHc.1 

isr^  Cr-*-4  ^  J  ^  J  (j ILI  ^Jaa  (^jiSLka  l_*il  .  jjl£L  L  ^ju  :4L*jJJI 

S^jJlC.L_u-c  olLk^a  (J-A  . . .  j^LLVI  (jyk  jjJa  (jra^~tGaj  JlvI  jJI  ^Jj-Lc 


4-LLLaXI  4 »j  tU  La  ^jGi^I  ( 


_)!  dLk-i  (J-&  mi  t?  <11  c-t-ukil 


S4  J  M  j  <11 

J> 

J^TlC. Ij  4 1  ^r.  ailja  |<ua>>  jjJu-ss  (j  jJj  La  Jav  (-<  jllo  jkl  t  L-<-tav  :4j^j^JI 
(jy-L-  J-^^5  Lr^  ^ 1  ‘^cA  Ai  fLtkJI  ^  LTk 

Javl  l^av J_*a  4_JkJ  <4_avl  V  ^-^Vl  (^^L  cillj  cLLaavj  JloJj 
<4jI  JuJI  Jooa  i_dJ  jJ  JlosjI  ^-a^  4-^  J^L  I  ♦  k^LLI  c_.<-i-<-u  jjJ  ^Ijj-u^ij 
.  1*0,1  ^-11  ^-{^J-U  j-4  ^*^Vl  l~l>  I  <^~>I 

SdJJ  dJJj  (^^yjvjj  I  jLa-J  uirt  «T1  ‘  ‘  t  ■  t^Ti 
I  J-£t  j_^  (j^>l  V<ll  4_ILfcIu_u!  j_c  ^_j_a  ^t-a-ujJ I  ltoJl£  jl  i  i—L<-u-v  :4j*j*JI 

.^^LLVI  (JTk  Sjljl  5*^  ^Jl 1c.  (^-taJ  4al  j Jl_ij  .^jVI  £_o3*JI 
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±±ai\ 


.  ^yc.  '(j  <  (i  rt  t  T 1  ‘  *  t  .  t  i 

...  I jlSLaj  ... 

B  4-<-oL>Jl  LaL^jvI  j  J  ts~C\  V  4  j^j^. I  j-^-  4j>JL*_11  4  »  j  tlo  (jl 
^Jl_A  c-t-uIaJI  CjIjLlC.  jJuuj  ♦  ^  t  j±k  <11  c  _  <j  iloll  CjIjLlC.  LoLxj 
CjVL>JI  0_jJlj>JI  c , <  j  t  t^>  II  L-c-btTtJ  cLuo-.)  CjI  jJl_3  LjjjIc.  4JLse_i  J^LjiIu 
i-iLKi  ^£>  .  4  j  i  tia\  4j>JL»_«  4j  I  (JL^j  (jl  cjIjLulJI  o .x&j  .  (4_^L>JI 

Cj Li L^-IL<-u  1  LoU^j  jJLoj  (jl  4_1^L!  4_jI  lILoj^j  ^_li_)  4_^jvj  4j^_i^ 

'j-i-AJi  Lj  ciLI  ^_4_<_uj  V  (jSLjgj  SjuLjlII  cjVL>JI  4^>-Ij-o  ^jJ  (jLctuVI 

.  4j^_tiuJI  Cjl_jl_5fcIu_uVl  ^yC.  4_jJ  Vl  CjLaL^Tu-uVl 

s  jtli+M'i  f  Jj& 

:  4-l^-a1  ju£Vlj  4_]j  *  i.ro  ^I£Vl  j_A  VI J_x_u  cLLoj^j  -LaJ 

^HJI  j-C. LjJs I  ^1)  ^L-ujVLfT  U> ji  ^ Io|  (jr^  j-C. LIIL)  ^u^ij  4_ll  4-C.l  *< 

^yJL^tTu  (j!  lLs^uuiJ  t|CJU  i  J_&  J.  I  c_jl JJ>JI  S(L^Jb_4-J  4_jI  ^jL-ujVI 

(jr3  ^1  l_oi)  . « J.  dll  lI I  »J  «oVVI»  4  ^  t  Mill  Lajl^I 

1— t— l— <-aJ  Mill  .  4_uL_uJ  V I  J-C.  LAI  I  4  >  J  1 1~>J  C_4J_I_U  I  JJ>J  I  4  »  J  I  Io  I  Lj  JU_L>0 

<JTlc.  (Jj?  <^~>^-ll  4_i j»  1^.11  ^j-^3  ti-t-LLu I j->J I  4  *  j  t  lo 

t^c.Lfu_d  Cjlli  4_ll  4^.l_u-^  ^l^tJjl  (jl  .«4_jjL_ujVI  j-C.  Ljil I » 

L$jl  ^j_u l_Ll I  9 )  .4JVI  4  »j  tU  ^^yJI  Lo^-laj  LK  j_Ju  (ji  JljV 

4JI  j_&  c_jj_i_uL>JI  ^jl  t^_UsL>JI  yi  . «  1  t*~i  V  <"1))  I  4Jl  Jlaj 

i4_uL_ujVI  4_j_La  jJI  cjIjL^II  ^yc  Sjji Lil jj!  jJlZj  (jl  L^J  4£j^>JI  4_ol  j 

^JULo  ^jLi-u-jV-I  j  t?ll  liIjJL-oJI  jJL^j  ^Ul  4_^jjLo^jjVI  4J L<-u.«J lj 

: i-jLuJI  ^J-<-u_«J  ^jL-ujVI  L^j  t_7Hl I  cjI_Jl4-*JI  ct^  *  LLoL-oT 

l  (J5|jj^_cu_a  ji  JjL^)  c  j  to  m  II  S^La  4^LloIj  t^LlI  ^yisz-ujJ 

^  lo  *  a  ^-lljlj  ch^V-ll  (J-cujlI  JuJl>-  ^La  4^Ll1sIj  t4_ijj_i2Jj  ^Lll  ^^1 

$.1  J)  ^  II  SjjLLaJI  3j_dJI  ^1  jL^tTu-uLa  ^MII  (^y-A  *U! 

•J^l 

cjVVI  ^y-sLi^  4JL_ojlII  j_a  1_La  ^jLcujVlj  4J L<.u.<J I  jia^^JI  ^^^111 

4  a  \*~t  1 1  4_uLjj_uaJI  j_l£.  CjLjI^jlII  ^  jL>oV  (jL_u_)V  I  (_jrlc  Lji^  I  jLClC.  I  Jl^Uju 
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jSjL J  ^1  CiLfiJI 


jj  1  C.  <■  »  .LgaJlj  l-dJiij  IJuU  ^IL<5  J)^-3j  ^jJI  J-&  ^jL-ujVL^  .jJ-^JlILj 

<J_<a-*J1  c_<-3ljo  (^jJl  (jL-ujVI  4j1  . . .  4Il3 JJ.1  4.C. L_J I  it")  juJaJ  jl  ^-ulcuTlI  1 
^ I  Ju  till 3  (j  L-ujV  I  .  (J  lo  »~m  Lfcjjio  4_jJ  V  I  (j I  QjJ 

(^JlJ!  j_&  ^jLt-u-jVI  (jl^  <j  LsJl1c.j  jl  4  <<u?\  jLju-u] 

. 1  cjVL*_3j!  (^Lj  j!  ^Luj^I  jI  ^jrL^jJl_j 
(J_L-uo  1 3 "  11  (j_4  j_jA£^  1  1 1  ^ 3 U.Z>  4_ll  j_&  4"i » j  ilo  i  (_jj_<_uL>J!  ^jl 

lo"  < xjj  V  3jl3jlU  Cj Lj L_u_>J I  4 Jlc.  ^l^vl  £__HoIu_uj  j-^3 . 3 JlI1*_1,I 


£± 

^J-4-tiAJ  I J-0 J_3j  (jl  (j_uL<J1  *  A  £_oioIu_uJ  V  LaLx-J  4  L$J  ^1  J  3  11  ^jojLLII  L-J-C  1 
(jl  ^C.  I J  .  c.  3-3 (jjJ  ^j-Lt-u  I  ^^xll  24  c_jL_uJI 

.  ( L^_l-L<-u  ^L-L.*-tTuJ  4-Lt-cu-I, lj  I Jljjn.  4  ^  ^  4-tS^u La jjj V I  4JL_u_*J!  Jo» I 
4_jI  .  4_j^_ul_d^jj^  I  4_IL_u_*J1  4-lcuj  i  t_j ij-lm  L>J  I  (j_a  t—k jJ til  jj_ua  V  (JoILjj 

.  (^j-cu-l!  I  ^JjLtTu-4-U  _}  I  1  _}^_2e_4 

^yJI  (JjLiljLl  4 J-3-J  4_)LtiuJ  J-&J  (jL_u_lVlj  <_J J_4_u  L>iJ  1  4_jL!uJ  LiJLofc 

4_LC.Lo  4-JLv  Qj)  U^>»ll  (^yj  L-U-O  LjjJ  I )  ^-g-HJl  (jl  .£-J_UdJ-I,1  C_J 

CjI jjJlAI  (— t-i^Tu-uJ  ^iluLo  (jr^>  4iS-jJ,l)  .  4_xjIjj.^<\ II  4JL>-^_^1]  4  t  n3 '\  j_& 

^ lc.  Cj  LlL^JlI  1  4.C.  J-CU3  4x.  J_43J?C_«  4-lL^JU  ^  i  J  3  I  Ll  3jl  jJI  4_L-£D  L>J  I 

oljJJ  i—^VLj  4_j_ujJtj  4^ Ho  J3»  H  ^jJ  (jl  (.  4-uLjj.^<\H  CjljLpJ! 

jJ-^-au  c_j j_<_u  L>J  I  (j  ^  *  Lr‘-£mLJJ  ^ ^  4_j_u^oc3J  1  4j9  HoJ  I 

4_(-ol_>-  JoL^jI  Jl<CuUJ  .Cjlj«C  3JlC.  (_J-3jl]  I  e^C-j-LjJ  ^ 4_C.^_t_u_J 

(jLoLIo-)  L^-A  t-J J_<_u  L>J  I J  (J  3  »  11  .  4^1  loll  jJu-0_<^  C_J  l-Lt-uJ  1  ^yC, 

^jLLll  .^L*J1  p  j  '"ll  ljy^  1 4 ^ m i  4jL!uj  ^-a  (^jLijjjli£LIl)  ^jLuLjj-ls 
3^La  i 4_p>-  3^La  ^j.45  (JjVl  <jl  ^^^j-uL-uVl 

JlJv. ^^y^  4-jj)  i  -o  c.  3  JlOwJ  ^La  jJ  1  Jlo- jj  4j  1  lILI  3  .  4_jjv  ^_l£. 

4jI  ^1  4  4_ujj>-  4  <;  lo  Jj  4  4  lo  iLj  4_aj^_«  ^1^j>-V1  4?J_Aj  .«:1^j>.I  ^£”1^3  c-.<-<-uL>Jl 

.  L^-Lu  ((4jj)  ts^c. »  3jio-j  Jo- j3  V 

.  jL_ti^3lil  3jjLc.1j  ^LxjJVI^  ^_*a_<Jl  ^Jius  Cj  1  j  1  c.  ^_>J1  ^>3^-11 

.  4_ul  JlJJ  4JoL_uJ  ^-cu-Lll  Jl^T  ^ 3  (jy3^-  (jy^>Hl  ^-Lcu-lIIj  4_Io_U^_45  ^C. Leal,  1 J 

C-  <  j^-3  «  jjH j  V  Lj  j.  *  iM~)j  ^Lc.j_j V  Ij  jJookJ  1  4_jj>J  1  CjLuI^JI  4U  « uJ  f  J 


4_jj>l]  1  3^U1  (jl^  4_tJ_>iJ  1  ^ ey-Lj±jd  (jy3^>-  .  LgJ j-L<-uj  (.  3jt\"ll  Jojj-tlu  ^yjl 
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.  jJ \ jUiJ  <Jj Lj0j  I  jJlI I  lyc.  C.LSe-\i  Oa-tliJ  J^a Lc.  <■  4_Lc. l_3  (Jj  4 U 3  < a  C<  <.<ijt 

»1  a  i  j-a-U I  CjLjJU-jl^  t 4_uLj j_ui] I  ^ lo  < II  ^£>  CjLJl^jl! I  0-L&  (Jlla 

(>_UZ1]I  (Jj-c  4  4-a-C.I  J  4  alo  iL>  4_uijj_L^JI  ^Ja-Lll  jj-al  ^Jb  Jai^UJI  5^Lc.lj 

^.l^-cuil  cj^L?c_<_u  j l^> r<j  ijLiJ!  ^Io 4  cj Lc. ji^lL_u_4 j  i^^jjLil,! 
^1  lo  I  11  ^jl_>.  (jf-jz  Cj^L>-Jl^5  Ljr^b  a  1  j  <I'u%$\  0J-&  Jij  ...  L&J  j  f.  j  CjIjjVIj 


^Lu!  jljju  (jl  4_jl£Lal_i  jjl  ^ j ^ » II  ^  1  lo  <  1 1  4_u_uL_uVl  4-^Jl 

J— &1  1^1  a  ^j_a  Jl_jJ_42J  (jVl  l_L^_4-J  4jI  4_l3  ifi-tTuV  l^_4J  .  (j-jKTu)  4_4_4ii2J 

^ui-J  T  «  £_i  Lu^_a  »  ^Lflul  0_jj>.  eiLKi  l_4->  4_j_>J  I  4_a-la-iVI 

^-jl  i^i  a  «.LcujI  ^JjuaJLj  ^_}  -L9j  .^^>*1  oLjJL_ujI  I x*alt I  CjLjJL_ujVLj  1  ^  to  m 

|j  LJ!  Iji  ^  ^  .  4_j_>JI  4j^-«-gjVlj  Lj^L>J!  4_c. I  m  ,0 1  4_u 

7r  J  4  a  4  4.0  a  4J_al£!lLa  3jl  J  (j  I  (Sc  to  3  4)  c  t^>  3°)  1_Ll1jl3  ^-C.l_4ui_a 

aJ^Jb  (J_j_a  ^.LtTu-iV  Cjj-^o-U  1  jl_3  .  4_jj>.  4_jJL>-  Ijl>-  j.  j  a  is~> 

^-K-ljj-3  url3\  Cj Lj j-j^JLt-u V I  ^j-A  S^Jl_5c_4  (jr^-  i4_iJVI  4uj_lII 

^Llre_j)  1  ^j4  t-_jj_C.j_a  LfcJuu  CjLL*-"  1  n'^\  cilij  ^Ic.  a  1  />>  3  ILj  4  L^jJI 

cJLtfuJl  Ljj_C.Jlj  L-.<_i— t-u  (^1  V  4_jl^  i(ljL>-  Cj_3 jJ  1  j^ij! 

((jLuU  C_<jjlJ  SLii  Jlj_u!  ^  (jl L)^-^i 

^Lsuajl  4  jJI jlu  4J  (jortTn  ijr^.  4tjj)<Cjh  <  nil  ^j_L 1^4 


Op  ^ J.  IxjJulC.  (jj^uu-u  Lol  (J l-^j)  •  i-LsLtluJJI  4_ul  j  La^L>- 

4 1  ^r.  (-iLajjj  4?-Uj-j  cl^>  u^lL)  ^JLju  Jl>-I  ^ 

J5^j?e_4a  (jl  !^-Ii_£ i_J_^  .  (4_i^«JI  3_}Li,l  ^ l£L<Tu  1 ) 

jljl  4_J  T  J-  J  «  ‘I  II  (jt-^  44  1  A  c.  4-U-g-UjJ  I  4  Iq  ->J1 

(e_i L<-a^e-U  4JjLo]!  jl  Ji£.Vl)  4HJl_S_^  4cL)I  JlIL  4-ISLJoXI  4)J \Jb  4^>Jl_»_4 

4ll^t_i  (j  I  jLAkil  j3  4jI^  4  4J>U  L&ljjl  3jjj 

k_jj_<_uL>JI  (_]/u  jL>oV  4jjjj.  4>>H  4_u_4jL_4jVI  ^jLJ.Lj  Ljjijjj  ,<.«!! 

^_>  ^j-ual ji.1  4-iC.I  jl  CuJ^Lvl  3  JlC.  ^  tJ-*_4ijL)j  .  4_j_>J  I  4_Jl>J  Ij 

.  ULLIu  ^Uil  ^Ja-Lll  4_£j*. jJj  1-4-4  Ju^Lj  £-a  4  l_42j| 
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16 


Lsr&  binary  assumption  4_jjJldl  4-ll^j-3  j! 

j.  Jl  K  a  \  ^  \  C.  CjJ j-T(_<-u  I  ^-^-1 1  3^-uSLl  I  I  I  \ 

l  ^j-cu-lI  I  a  1 1  Li  (_J  I 4TlJIiA _}  j L)-uj ^  I 

^0-jI.J  (jri_c.j  jj-£JI  Ijlj5>  Jj>- jj  4-jLj  J jJij 

(J-J-4  4_C.  J_U_4  cdJIi  <-jz-u2>^  ♦  (jl  iia-x t?  i 

Ja_<_u^jJL I ))  j£.  jl  SjLjJI  lju_4 


♦  4— lJ i_«_u_! I  4_pi£LIIj  4_ij^j_1»I  4_pi£Ll! 
j_c.  L^-La  Jlj>J jJI  C-lSc- a  .jIjlcIdV!  0Jl&  j !  (jJn ajJI 
jJ!  Lj j-^La  4_*_a  Jl^e-Tl-lJ  Cj_3jJI  J! j_Ls  j-^>- V I 
jL_ujV!  SGjv  j !  jjJ^^Ljl  (Jjj  •  4-ti-uaVl 

(LjVI  j-C.)  4_jI  j  j_C.  4-Ti^e-J  ^J-l?c-<-uj 

i  jl^j  Jj_aJI  jlj  i4jj^j  (J_l3  Jj-ail  1  ^  < r.  \\ 

JlJ^-IlJ  LaJlJlC.  CjLc.1^  l<~i\\^  Cj! jJjUl  (J^  j_A  1  rtjl  lo 

jIjlj^dVI  0j-&  (jl  jj^Jj  (^j-j  i(j-uSL»JLjj  .  jl3l  jJI 
.J^v I  ,tl  £_a  1  ^Jul  (_y  n 

1  ^-Lu  ^-Jj,  /^>  II  4_jJJl5e_j  ^LLa  (Hegel)  Jjre-uk  JuiIjuj 

n  ijL^fc  ji_^  t  <u*i>j  i 

.3l_pJI  jl^-^Tu-uV  jljJjIJ! j  jUJ! 

,J^  LcJllc.  j  "uC.  £_lL_uJ!  j^JLl! 

4j  <  «ijl-^  jJtll  4_«_uIjJlj  jj^_>.T  g.  L^-lcj  (Gilbert) 
Ij-Ll-3  4-JLu3 j_l1  1  4  L>  <  ol^j  4j>-^U,Lj  1  ^  to  Luj  I  j  4_jJu>- 


(_^ul».  I  Ld  jLLc.  (jy£jLi-u  7~y2i  I )) 

* _ jo-jj  V  j  Lufc 

0J _ it  1  C.  ■  t-»  ...  j  Jij_i_ul 

.((4jjlkJI 

yuSuM  .LJ  jL>!_3  .  -LLyll-1 1  j  .1 

,__j  ^ySj)  1  I  II  T  I  >  >  Alim  ^^4 

.  JjLSjLl)  4jusL>. 
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ij_o.j  ^U-Ju  j  lo  4  ^^jLuJ  I  ^_u-o2liL  JjLL  I  ^  xjl is~\  II  I  Ju_I,L  Ll-lco- 
^ j « | jjjvj  nif.  j_<_uL(J!  c^J  l>^  diuse-u  L^JLo  (j?j 

♦  4_£ LtTuT^ !  ^u  La  i.  h  ts~> 4_o. ^^odj  4_jJL_u  4_uL^_^ 
C-* J ^^oil  4_Sjj_LaJI  4_<_ulj  J  (jy^  <^o-LLa  jj  Ln  Cj  Jo.  C.Jo»  ^Lc.  4uLa  Jl_Lcj 
1 1  ^  •%. ^Ijua  L-45  ^-c. L*_Ju V 1  JaLcuJJl  c^Lcull^l  ^jl  .3jU,I  L^j 
.  J.  J)  Ja^  J  iBecquerel  (JujufLu)  J_Jl3  £) _a  4-j-Lu-o]  1  4»  JI.^1  j 

SjUJ  Sjujo.  Cj Lj,  Iq  < I  I  Jl$_4  J.  J  Thomson  (^j j_<.u.a j-L 

^c.  Ljj-ual!  L_uLcoi  (j^fl  juu  (^jJI  (1911  ^Lc.)  SjJlII  Rutherford  (jj^ajjj) 


!j_&  ^.Ijj  <•  <i  aj  (^jdl  (^jLlo-VI  ^_«L^_lII  .^jLU 

j_<_u_« jia  ^-ilLe-c  Cj  JuLj  (JloJJ  I  Jufc  ^^y^  Clujo. I  4jjoj  I  <j I  ^ I  .  \  Jo. 

(4  j  lo  i  ^ U)  4jJjjISLII  4_*_iioVl  k-jjjjl  ^  I  jLtU-u  L  ^-Juj-uaL^  4uualo 
4_oloj  4uLo  <_jj_uI  ^  jJ^I  (jl£j  .  1897  ^Lc.  (Braun)  ^jjlju  4_c.jIo ! 


.  ^yj  L^-$^  ^-t-L<3U  Li J_lO 3-<5  ^ 3-U_U>Ll]  1  (j-*3  (jL»L>4  1  1  JUJ  i  «J  I 1  4^.J»iLa 

.  (t_JL_JI  c-xlaJii!)  (l-ojJJ  c_t!a_3J!)  j 3-jVI  (j  L *  L>  a  I !  ^jluLk  ^JSLcujj 


I  £U  Luj  l  juJ  L  I  Jloj  Jju  V I  (j  j  Lid  I  LlLjloj  3j!jJ!  1  <  a  \  c.  I  I  jLs 

JSljuJ  4_uJl*_«  4  » Io4)  LJuo  La-<-to»  Lu ll4j  I  jl_£  .  jLuJ  I  i_^LSj]  Juu  ^ylio. 

4oc_lo!j  ^  ^  lau  c_3 j-<-u  4_jjj_to  ‘  J (^-<-<3  t_<u-L.o 

Jo-j  .  J 3~jVI  ^yil  J^jISU I  jJs  La  L-lJu  I  LiJU  j  4  t? lo  <  a 

lL>  '*  A  4  L>  <  ol LfcjL_u_«  ^yC.  U^^_3C_U  (jl  4uuiVl  0  J-A  <jl  J_<_u_d jia 

4u jut_ckd  I  Jo  Cj Lj^o.  4u J^Lj  4ju!o V I  ^  Jufc  I  I  ^1  Li"  <  <i I  Jl^j 

CjLjj^HI  Juv I  L^_j1  « Cj V I »  L^jL  LjuLjj-^ 

. cjLujjuSLIVI  ^lc.  4ul  ju  1890  ^l_*J!  Ij^Laj  4  3jJl1I  4_u_uL_uVI 


(^yKj-jj) j  Bardeen  (^jjjjL) j  Brattain  (^>ulju)  JLs  ^  jj?<  « <^u  \jl Lll 

2>y  ^  I  ^_j_Lua3  I  Ju  jo.  Ijl^c.  j^Iu_ujul^uil  Ju9j  *  1 948  Shockley 

.  <_j j— <-u  1_>J I  ^J—So-  Lljj_^u  j-j I  4_I  (j t auJLlII J  jujl jJI 

^It]  1  Cj  La LauoJ  4uJ^jISUI  4uufoVI  * _ Jju-d  ^J_reu  jL^o-  j^ILt^ju  l^uJ  1^ 

I^Jli  1  jJ^u^  *  L ) 3^J  iLLb-ll J  ^u jlj-J  I  5L_^o-I  (jr£  Lu_iL_u  CJua  JotIL_ul 
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i^jgjjlSJUl  ugjwbdl 


loll  I  (jlj  jULI  t  a j\  i^j ^SLlLl^J  1  cJ^selu  ^Uil  cjLjj)jli5LJVI 

4_3JL5o  I  Jo*.  6jjl*jl&  Cj  I j j~u.  ,<  ijJ  I^j  £_j_Coj  .  j jILljuj*j  IjCl  1  Lc^-La  £— Co 

^jSls>-  I  (J_i_3j  .  c_J j-t-u l_ot_U  I  Jo*  C-<-<-u l_Lc  /^il I  ^oeo*J  I  I  JuS>j  1 1  Jo*  3  Joufcj 
4-jjIj^Jj^SLII  o-oj L V I  ^1  Jor~  <  <iL  Cj  L)j^Ii5Ll  V 1  ^Lol  cj  Ijoll 


^  LjT  ^ I  jLielm L>  4 1-*>  <  »l j_j  4_Lll£  (j\sz- cto  4  lo  <  nl jj  (cjLal  g  <.MI) 

j!  I  0 , 000  (Jj  Juu  (^josej  La  LlILcj  .  (4j JjjL5L!I)  4 j lo  i ^ X 1  4_*_iiuVl 

j5j_>o  I  3  jJ jjJ.  I  3j  ljo*J  I  c_<-l<-u_i  joj£]  I  I  Cj  1 3  i— <-u-u  I  jo*J  I  ^£s 

.  JUjC^uMJ  4o*JL-o  joC.  1^1*  >jj  CjLal  g  ^  11  0jufc 

Cj  I  j jlu  ,<  jJ  IjC]  I  joj£  J  JiC.  LlIL*  Co  Ju>JI  ^  a4jJI  t ij_<_ul_>iJI  £_u-o j 

1jo&  4_Lj> j  Io  -?e-4  4_l3  ^_)  ^jJI  IBM  £-jj  £jA  <-MI  l_(_<_u  L>J  I  (__£ jjocj 

3j_^l3  ijr£i  (^l_£j I  4_xjL<3_j  {j j^Xa  coL>  Co  Li  655 , 360  ljXc.  ojL£J1 

3jLc.  cU3  tj_c.  j3juj  .  640  x  1 024  t4J  4_*_il3JI  (RAM)  ^Jj I j_cu-*JI  Jjl  juJI 
tjLs  IjiSL&j  .  CxjLj  1024  tjfC.  3jLlc  ^tj  (K)  c<oLjj1j£  ^  a « <r>  ^jo*!  3jo*jj 
(8  x  640  x  1024)  5242880  jJlaJ!  Ijla  <jl  -640K  ^  RAM  J!  2u^ 

^J-^-jlj  tjrjJI)  cjLli5LII j  (231  4j^- 3-cgaJI  j-Lul)  4^1^3-j Ijjj I  cjLj>L3JI  £ja 

jo^I  j. J3 jj  i « (jjX I  ((C-JL^aJi  ^_y2>j2l  I  »  4^i_Cal  CjI  Jl>- 

4_jJJlC.  CjLjL_u_>.  l^_>-V  j'\  4-Laj)  I^i -^t-4  4_lbI_CjI  do  Li  ^u^Ld  10  £jA 

IIj  ^J-ojo  V  CjLa j-Ijl-U  1  ^ jlc.  J^_iL>o  l^j}\  {jr^2>  V I  ^jl)  .  jl  Ji£.l  £jj jotoj 

CjIjIJl^  4_>- j-JJI  ^  1  c.  CjLj>L3JI  c—t^J  ^loVl 

1^1*  >j  4_lj_uLLc  3jj  is*t )  Cj  1  jjTu-o^j  'j3J  \  ^<ujj  .4JLal52u3  4_uLj_^ 

.  Cjli35Lll  j  Cj  Laj  l_3J,  I  j  ^t_ol_3Ji,l^  ^oLiijJI  (Jioa  4_u_uL_u  VI  4_oLj^5LII  jjo  LulJ  L5" 

jt  *  * 

.  Cj^IovJlII  :  co j-ljj  LoeJLI  ^ojVI  4_u<-uL-uVI  eJoLLa^J!  Cj  I  j jx  .<,  .<  ijo  I jJLl  I 

j? 

£_*a)  .4jj^^J,l  ^SL^ellll  3 l 4 j  3 I^i il. I  o L-a^J I  3Jl>^j  tCjl^jotll 

^ lc.  ^_o  4jI  VI  t 4_o3 Lj  c  3  x^alo  c_3jLL3jJIj  ^-tlil  ^^JLlII  Co  Jo*J I  ! 

(»cjVVI  o*. la  ^x)L<_uVl  j-it  ^jiil  IBM  £jj  ijo-oJI  t jj_cuL>JI 


4dU>^la4d^U^t 

Cj  Jj j  4_o  Lj^-  4_o  4J  T  i-o j-uu  L>J  I  (_jr3  Cj  L>>j_>Js  I  .  Cj^L>.  jJ,  I  ^  <,n4  4-i_cIo 


27  J 


^^aJI 


Jjuli  CjLcjJLjlXI  ^ lc.  L-k\j~UJ^  I  j  ^5el]l  L^JlA  4_l3LJj>I  ^_uLLcj 

4  j  Io  'i  ^  -c  4_*_til  <_j j_u  l)  Monitor  (4_t!oLtio)  ^ys^ju^  .i_jj_<_uL>JIj  ^_uLiX!  4j>. 

4_jv. jj  ^  1  r.  1  J_4_*J  I  ^_j  LUj  4jjj  C-ujv  4  (q I  4_tiu  Lufu  4-lcuj 

.  4>j^I  jJI  4_ajJtJJ  0jL>ijl  JjL-u  ^JjLu  1  'Ajjj  ^_jjLH,I 
^UJ!  UJ J_<_uU>Jl  ^j-4-JLJ  UjL>-^J>J,l  .  Cj^LLjJJ  fLu*!  (jl 

4 j» j  t U I 1  4  rtjIojJI  I j  4_jul_k]l£’  4  Ij-u^  LkjVl  CjI  a-x-  111  4_c.j_<_uJI 

(J-jLt-u-U  (J-t-tTu-^-U  ^l_4_4_uJJ  1—pcJjLj  zLljjj^G  C-cjL^-  ^L_a^Vl  4>Jufc  (JilX 

.  ^jLaJ!  4_L«  (J j)  'siJIj  4_)  uj j_<_u  Lstll  4_tCj_^JI  ^ujIjuJI  ^jJuuj 

CjI  j  Io  »  11  ^-aLj^-u  4_jj_cuL>JI  « ^l^&Tlj »  dJj 

^  ^  .^aL^u-IL  ^  ^ ^  (J-t-uJL-uJ  (3^J  ^-jLuJI  4_c. LlLd  ^uj  ^3  1 4_C 

,^2  \  c.  Lc j)  i  lo  xa  j  I  4_tIo  LAJ I  ^  1  c.  « »  i  L^i^.  ^  I  i  4J  Lcui.  I  £yC.  I 

•  jl  <_K>>9  cM-  jl  3j>!l 

5 

4j>.3j-<a-Ll  ^_uj  ^u-4-uaj  (Q^>tXI)  4_uIuj  c_jj_<_uL>JI  3^1  jJI 
U-uJIjjJI)  ^_J_U  ^1  \jl\  ^yC,  VjtJJ  ♦  Cj jj-Lt-uJs \j  U_<_dljjJI  CjI  j  4_AjIjt3J!  4uJV 
^\  Cj I j^Tct-uj-j  1^3-i I  t u-uJ  jJi  < £j->- 1  ^  ^  ^LbjVL  ^-^h-U 

LdjL_Lc.j  . cjLuLJI  ^ I ji jt3-<-u Lj  I  |ju^  ju2_uj  . 4_j_i L_u_>lJ I  cjLjJ_$_*J! 


t  diLai^  ji  CjLaJ^  dul^  $.  I j-tjj)  CjUKJ! 

jl  J_l3  c-<  i  .lUJI  4lLu_c  j_ua_CiJ  jj-ojj  1  4jI^ 

J  ji_t-^IL>.l  J-Aj  ASCII-J  L^J  3“^^  4_<-£dL>.  j_U2_3uJ  4x. J_<aJ?e_43  jJI  £yt 5 

American  Standard  Code  (oLaj  1 »  U  J^Lpi  j-uLllII) 

JIi  ^  1  c.  jJI  J^-Ij  J3  o!  *  for  Information  Interchange 

4-LuL>a  Cj  Lj-^jj  I Cj  1  lo  lo  -V  <a  ^  Ljlj  (j  I  Cj  Lujse.il  lj  ^-3  i-<a-l£LLI  4  ^  l^j  I 

L^j  ^-ILu  tjylLll  L^-4-oAj  4_42j^_LJL  LiL-u 


iv  i\ijiiLiitS^»iy 

»J  I  {yA  £j^C- J-5  4  J  3  U  U  I  4_U  L_u_>J  \  I  4j>J  LlI  I  3 


.(215.213  CjLa-  4?  H  ^_lajl)  4  J  3  U  A I  4_d j_jJI  oluLa_*J1j  4_uL_u_>JI  oluLa-*JI 


27^1 


i^jgjjlSJUl  ugjwbdl 


i. U  34  U^_jJ I  4_) jllo  1 1  Cj Li L_uj>J I  £__l 4J>-  4_u L_uj>J I  3  Ju>. jJ I  jj?e_uj 

^Jl  ^JSj-II)  4_>_<-uVI  CjLlL_*J'  1  xiajt  ^  tujj .tia-llj  4  a  <  <i 3 llj  ^-j-UJIj  £_*aj>JI 
4_j_j  LULU  I  <J 1^  jJ  I  I  Ju>- j  Cj  LCaj  l_c  jll  I  I  _L>.  (j  j  .  (j  Jlj>J  I  4  3 _^j9 
(J_s_*J  I  3  J-C.  L«-u-cj  4_jJ j_jJ  I  4  jl  3  lo  <  1. 1  c.  3  j  LU I  ^ j_3jj  .  ( ^  <lIol  I  C-<_>i-J  1  jua j  I 

.  ^1  <  (i  ~><JI 


ji  jl!  5  4*$ 

Mid  . <_j j_<_ u Util  4-t^-u U> V I  cj LlLuJ I  (jrU.  ^UtiJ I  ^  <  n4  L-kj-iiuj 

^  Io  n  U£  1 4_j ij-t-u UeJLI  4  a  1"  3^1 I  sJjjvVl  CjljUiVl  ^_«Lj^_jJI  (Ij_3j) 

CjI  j  U  »  U  (j_c.  ^-aljVI  (J  <<o3j  jU-o*^  4jjJj.  ts\  II  CjLlII  »  311 

^Jl  CjI  jU  »  11  CjUJ£  (Jjjjscoj  a j_3jj  .  3j^l  jJI  (j_4  4  a  1" 3s^a  *;ljj>J  L^JL_u^jj 

(J_<_u^IL3  CjI  jU  »  U  CjUK  U I  4 <_J l_4_4U>J I  3Jl». j  Cj^Ue-4-4jJ.I  ^Jl  ^IjSjI 

4  3j4J  4_*jl_3_ua  4_jj_<_uL>JI  £-4  _L>. jjj  ^SUt3JI  3 j-a IjV I  (JjtlUo  ^J] 
tjyz  4_jU  ijra  «.  jj>.  4j3JlJ  ^ou^jJI  3jJl>JU  CjLjJUjlII  4_c<j I j_o  ijra  4 _£U_i 

.  i_U_i_CjJI  Cj  1  j  U  c.  ^-l^->J  Ijl>.  4jjJ^_Cj  4_C.L_4jJI  <jJLAj  4  4_uLiJ  I 


J^-U 

cjU jJjJJ  J2j  (j_a  4—3 j_<_4jL>J!  (j^  4_jLII  (jr3  90  (jl  Jj_3JI  (j£U-j 

^J^l  J_A  4_J_lUi_J  (j_<5  3jl_C.  (J_5C_4_4J_I,  I  (j J-SLuj  (Jj?C_4_4J_45  (j_45  CjLuU  (JSLcIiJ 

(J_*i_3LJJ  .  (dxjUj  4_Lc.  j-«J  (J-^J  ♦  4_jUw  jl  (LuLu  L^£j  L^J-«  (^y-^-4-U-j) 

Cj  jUt-<-u-<^j  L^_Cj_»_ij  4_ajLu  4  CjU  Cj  jUe-<_u-<u  <— I I 

. 3j^l jJI  cjUKJI  (jjj_3tHj  cj^Ue_4_4il!  ^ j_3_i j  0j\  LuLu  L^j  1 6  CjU 

(jl  (j^_4-j  1_La  l_^_4 jUt_IC_u_j  (_2-U!  «^K]I»  3jUc.  (jl  (_^JI  4_uLj  ojjg  j-lJujj 

CjUK  (JUa)  L^J  i_3jJl1I  (^^IaXI  1_La  4-^-lSiI  I  (jri»3  y .  (jA_u^_i_>j»,  i  j.  i  c.  ^yj jdu 

(J^  J  (L^J^I  (jai_i]j  jIJlC.1)  jj_43jJI  (j^a  4^.  j_^j?c_43  1  ^  4^  4  (4-^-  3  II 

(j_a  Cj  Lc j_^-?c_43  (^y- Liu  «  Cj  LUl^J  I »  (j  U  I  .  1_$3_>J  U_«  j  I  1  ^  I  3  3 j 

(_^ajj  4  4j  Ju?c_jVI  i_J^j>.VIj  4  jl  JlC.VI  z-ijj-uj  (_^I  (JTl^TlI  3^.3  Mil  I  ^l^jVl 

CjLcIj_3JI  <^-c- j)  i U 43  j_<j|j|  4  4_uLjIj  4j-«aIi_<.u-A 

—  3  JlJ  JlJv.  3js  3  4  ^LLil  j  4  l_^J_3jj>o  jl  (— 3 
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^^aJI 


^-4-LJdJj  ^XL  L-a  <_jj_x_uL>J!  4_j_xa_&l  Cj^L^e-cu-ll  (jj 

^Jl  (4-<aJ-$LH)  CJ_Jj_J>0  ^UCJ  LIU-  Cj  Li  L<-U->|J  \  £__U3JN.  .A  (Ju?e.x.xjX1 

i  cj  Ll-U.«J  1  jl_>oLj  ^ j-33  ^lll  4j^£jJ,I  4u>JIulXI  3ju>*J  (JJLu  ^_j  t^Jjse_cuJ,l 

"v  j> 

ljr^  ^u>-T  ^^J.1  4u>JLjlXI  4u_4^JI  3jLc.l  dl  j  Juu 

.3^tjJI 

j  3  M  3j_£l  jjl  (jj-3-0  ^j9j)  i^-^)  (J^X  Ca-L-U-iJ  1  jl  4_3jjJx3  (jl 

J  Juu  jf  (  I  )  ^  3  n  3l  jl  *  flip  "  A°P  (*XjM^)  (jy  4  ‘  “J  La  4  U  x  xii 

4ul jj  jl  (ON,  OFF)  LvLj_3_x3  4-uToj  ♦  4ujLj  L^uJLv  j-LiitJ  ^-y>-  (0)  ^Jl 
^_jJ_j  ^_j  jLmj  L^UlLv  ^dstlu  ^1  (4  3  U  a  x 4u>- ^IuLc) 

j)j_re_j  Luis  Cj1_j}1_3JI  x,  Fi  1  /  A  1  .< _ ij_x_uL>JI  ^u-C.  4X».^_X!  4_Il_t_u^J! 

.  4_uL)j_^  4 Jlsz-lm  4  Io  >  xil ^j  i 4_ulit] I  ^yz  e_3J I  (^yz  s.'yy  x^u>-V 

(jl  W-fl  xj!j-3lx_x_uV1  4_uLxj  ijrA  ^Ul)  OLM2J!  d^Lieu^ 

j-L-uCiJ  J^jljd  3 Juu  ^ JiitU_uJ  £)  I  ^SL^u  Cj^Lge-t-u-U  (jLb  x  (1  F>  3  4  ^Ju^lu 

LyJ\  00001 1 1 1  (4_U£J!)  Uj^i  jj  Mid  .  L$d  ^jVl  jl  jL^Vl 

00  I  I  I  I  00  t  x  A*x 1  j L<-u-J I  ^yj!  JjGuLi  l_^u^u>u  4ud  I  5  JJulU  ^Jl  j-lCuj 
1  -lSLaj  « ( 1^.  a  ts~>  (^l)  00000000  ^u_uauJ  l^\  *■— ilXLi.  ^-jj!  *(60  ^1) 

4u>Jl_»_^u  c_j j_x_u  L?sJJ  ^_4-<-uj  CjI£ y>*}\  x>Jufc  ^JuX  4_£iXI  Cj^Iu JuuJ !  (jli 

.  (jIjlcVI)  oLkxll 

4_jl_J^l_4  iF>  I  <  A3  oLu  8  JJ  Jj^-X-U-C  J_A  xF  (JuTC-x-uJs  I  0)]  ((^IjlII)) 


C1x_4jJI  4  J  3  lo  1 1 1  4_ul_x_u_>Jl  3ju>> jJI  0-0  L-x_x-uU^U  4_uUiII 

(jy^  Cj I j  .  4_3Jl1_>Js I  4  j  3 Io  x  1  Ij  4_uLx_u_>iJ I  CjLjI^ulII  4_l£  ^u?e_u  ^  jJI 


(j  l_£  x  4-^-x-u  I  jjxuj  j  .  (J-4-*-J  1  4  3  Fi  <  xa j  I  ^^J-X I  4J  U.  juj  L3j  I I 


^J— lJu xfu-xJ  I  ^  1  to  )  £i  . ^_x_xj^X  I  x  xi  ^  J_>*  1^  ^  I  j.  a  is~>  3j  Lxfu  j  yujyc 

JJ?tu  j^£-  4_x_u  Lx_xu>J  I  CjIj-xIiJXIj  ^Jjse_x_xjXI  I  JJb  33 j  (j^j-4  Juj 

^SL^tuJ!  3jU^J  3jLx!ol  ^J-x-ujU  4ul^  xjJLU  (j  I  Li-xJo^-b  .  y^-QJLjG  j 


♦  j, 3 II  ^Xc.  ^Jufc-x-xiua  I  Jl  3 x^> II  ^<XLl  (^_bju) 

(J^l£uJI)  ^Xc.)  P  ^X*J!  L^-<u3  ^^Lc.1  3jlc.  £yz  ju>Jj  j_a  (j. 3 x^-> H)  Z  ^1*J!  ^jl 

£_x3_>JJ  CjLlJI  ^^_xa_5e_x3  0^  1-ij  I  ^  r.  3jl_xiol  ^J-x-u^u  ^  jJlParity 
L^-lc  1  xAj  1  CJ  Lufc  .  (^^jJ  I  (j-a  J j)  3  3  a  ^  1  jj  ^  4u  I  j£ JX I  *  l-J^J ij 
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(jjgjlSJIJ  I  u-i^juubUI 


1  "i  j  1 4  c.  jl  j  l  j-uiuj  I  Jill  I  jlcL_u_U  (J^>JI  Lak)  A/Cj  C  _JI 

j-LtluJ  (^JlII  3jLfuVl  ^ak)  S  ^ak.  ulILuk  ^u  .  (^LsJj  IjjajI  Ju9  ^jkilj 

.(l_<JL_u  f£jl\  (jl  ^1 


£yj$  SjU?u£  ^}I_C^I  CjljLil  ^ulj  JUfcJ  ^k  J  «  (I  £}~J  I  3  Ju>-J  lj_33j 
**-  3  IL>  2u  1  4  ^  4^^i_c.^1  CjI IjLj/l  CjIj— i ulj  l_<_3 Ij_jj  ( 1  ^  1 4 r.)  L^jIjjJ 

^  1  C.  -*■  \  CjLJl^jlJ I  juxxi  (j !  jj_3 j  jl  l_jj_«_uL>J!  Io"  « <ij  J Lll>. V Ij 

^ j_3u j  ♦  juseuul I  (_.<_L>o  (J^>* I  (J-J JutuJJ  4u>. L>-  liJ Lofc  (j I  j!  4  <J J-k-c  jj^j 
I  Juju  (jrlo5  ^  JiitlLcuJi, I  Lai  4jljkL4-ul_j  luJT  CjLuvIjJJ  0  Juk  ^±45 eu  c_jj_<_uL>JI 

.  £.l_tC.  LjjjJ  ^^Lc.VI  ujjLuajj  £_£>j 


&IUt£ 


j_kju_JI  ^ktu  4  jljLC.Vl  £ua  ujj_<_uL>JI  (JjsIju  4_kk  £j\  ^J-lS 

:  Lfejj  mj  ^jk-^u  ^  4_c.j_4.4jj  4JLauu  ^ juj  l_j jjujL>J1  j !  :  La-&Vjl  4  j-CuLuLsu 

jjjk  (Jj9Lj  JU?C_U  £)!  (jk^J  4^jjJJlC.  £-j(±2z£  4  4-U  Lj-4JJ>J  I  4-ikjLik 

j  I  u.u^— 1-3  l_1  j_<_uL>J  I  CjlukjtJI  c-uu^J  LaJiic.  I  jk&j  .4ujIjJI  ^jua 

cjj>*  ^l)  4ujIj  10  (^jLj^jj  (^jJi  4-uIjjjIj  3ju j^i 4  4_uuaj  CjI  Ju>» jj  (J-^aLuj 

.(4jjLJI  jj_ka  <Jdl  jua 

Lau)  4_u  LjuId  LjjJ  I  Cjluk-*-!!  Juju  i_jjxxiL>iJI  jl  4ujLJI  4  ILuL>Jl 
La  Ju>u  ♦  £-jau>JI  3  Jj>»!j  4  J  U  c.  ^1  (4  4  1  «i  3  Ilj  ujj  j  A I  Ij  ^jkJI  1  ^  j°i 

^j-4j_L?e-U  £-JjuVI  ^c-JjLj  j  1  r.  “L9JLJ  4lLU3  4-iAj 


(J^  J  4 (J-4J J i  j-l  1  \jt>\ ki*j  4jJ JjlJI  CjIjL^JJ  ^  mi  n  jl  L-uk 

1  4i"l  4-LUaU.I  4_U_u  LUliVl  C.  4  C.jU>>  I  tjrlJ  I  3  J  3  *  11  JulII  jjIjJj 
.  Cjlua  JukJIj  ^ul  iA  1 11  Jjlu3j  J  JulII  Jju>J,I 

Jl3_lj  CJuk  CrrIlJ I  4_jJLu3^M  uj LuJuamJ I  4(jojLl^VI  ^Jl  Jj-*-!  (j !  Luk 
Ju^Vl— <a_~>.  I  jJLl I  L^j  ^^jJIj  4 (ujI  jl  JulII)  4  Io  i  hIjj 

jJuj  l_jj^uL>JI  j-uj  jk  4jual  ijf-A  ^j£u  La-^uaj  .^lutkll  ^u-uL3jj  JujuaJI 

c  3JLkfcU  V  4ui_5  (JjjLj^jVI  Lai  4 4-LLaJLll  $.1jj>.I  4^j_ju  ^Jjkll  LtuJolj 

.  I  tj.4jJj>J  I  L&j^uj  I  ^HJ I  4uj  1  j  1 A  Ljj  I  Cj  LLamJ  I  ckjuJ  I  £yC.  I  Ju  I 
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4MlLrft  tajLiftftU 

l—LlLiL-a  jLj>-I_i  4_j_iL_u_>J I  cjLJl^_*JI  (_jj_<_uL>J!  >. l~)'<  n't  1  c.  h 

CjLUjlII  (j^^3  JljJl 1c.j  ^ UaJj Ij  VjI  1  4 ^  < r.  j-uuj  I  0 j  5 


c>Jt 

*—■ ■**!' 

v'r^1 

10 

10 

10 

10 

+  5 

-5 

5 

=2 

X 

5 

15 

5 

50 

4-j-i  L^Tl-I  ^-jI—LTlII  ^LtaJjj  j.  g  loj  i__3 j-uj  _}l  JlC.VI  &Ju£>  £yc  _}  _LC.  (jl 

Lai  4_uLuJI  jl  JlC.VI  i—kjuujj  OjL)  CjLLu 

.(LibI^  t-dJii  Lil  4_a.  <>> £&)  y\  a  tfl)  CjLLu  j_»jI  1  a (g  <  a 

.5  ,  10  J JlJlII  ^Llll  JJuU I  ^ I JiitTc <-o Li  £JjVI  CjLJlojlJI  (jVI 

jIJlC.VI  4  4  <<o  a  II  (Jli-4-5  (jl  9_^_a-J  C-4_>->.  OJlC.  SJl^I  4  a  ^  a^3  i_3j_t_u) 


.  ^  Ll^JI  ^15  , 0  * 1  I  I  I  ,  0000 


(10)  1010 

1010 

1010  1010 

(5)  +  0101 

-0101 

101  x  0101 

1111 

101 

=  0010  110010 

(15, 

(5) 

<2,  (50, 

(jl  JljjlI!  (j^*3  (jl  t cj LlUs LjjJ Lj  4_j_a  VI  4JL>.^_a  *(J_aItj>JJ  ^yz 

Loa JiitIL_ul)  1  nVI  j^ss-<JI  Lt^"  ^ 

_}!  J+JL^  C-UZ  jJ^I-UU  1  Ju3  Qj.  J  »  <„^ll 

. (4J j) ^ < <ill  1  JjurJl 

£®Jrl  £  jJaJl 

10  10 

10 

10  0 

11-1+  -1-9 

5  —  —  o-^*i j +1 ,  1  y  It  .  .  .  10 

12-1+  -1-8 

13-1+  -1=7 

5 

20  —  jij*  ^Mp 

14-1+  -1-6 

-1=4 

+1,  1,  It  .  .  .  10 

15-1+  -1-5 

-2-3 

3-2 

30-01^  ti,%‘ 

15-5+10  10-5-5 

-4-1 

+1,  1,  h  ...  10 

5-0-9  tyri  O-  ^ 

—  40  -  oO* 

10  -  ou+->- 

+1,  1,  It  ...  10 

50  - 
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I^JLj  4jJJljl!I  CjLs^LjJI  0-LA  ^jLuJI  ^Lla_JI  .1  a\  <JjJu>J1  ^t_ uj 


C 

£>» 

v >  jL»Jl 

10  1010-  10 

10  1010 

1010  10 

1010  a j^s- 

5r^ 

+1  =  1011  =  11 

-1  -  1001 

-1010-5 

1010  ouyip 

+  1  -  1100-12 

-1  -  1000 

1010  oi^3 

+  1  -  1101  -  13 

-1  -0111 

0101-  1 

1010  oi^4 

+  1  -  1110  -  14 

-1  -  0110 

0100- 2 

1010  oi^5 

+  1  -  1111  -  15 

-1  -  0101 

0011  -3 

4-0010 

110010  -  50 

10+5  -  15 

10-5-5 

1000  -  5 

0000 

10x5  -  50 

10  =  Ob _ ^ 


5 

C-<_4-i  J  4?  4  eiUjJ  4(j_ul_J1  c_<JLc.V  I -L>.  4J_4_4  4_j_jI_LjJ1  CjLUjlII  0-LA  (jl 
Ijl_aj  .(ROM)  cU  7i  4  S^ljJLlI  3j»£Li  <_jj_<_uL>JI  ^1  LgJldojj  L^Ljcl^j 
^^l_C.Vl  (ROM)  .  L&j— L-LJL-J  jl  l  £2Z-u±jC>  V  4jI 

4(JTjLlJ1  ^1  lo JL)  LaL^j  }1-AL>.  j)L^  jJ  L^  l-£>j-u2laj  j)I  ^  jJr"  1  (14U  ^  ^  \  L^-U— tL^-3 

4J  L^£j-ILj  4 4_i j)  1  to  1 1  4-jJL^jlII  4  »  j  i Io  j^c.  l_) j_lxiL>J I  jLii>J  1  to  4? 4  4_JlC.j 

3JlC.L_u_<5  (jjj  a Ua-Ll  1  4_Jj_JI  Cj LlUjJ  I  j  CjL)L_u_>JI 

.(ROM)  Jl  (jrlc.  I Jlc.  La) 


J$d  tdf  j2t  ^i  jLillf  4dLA*lf 

4  ^  <  <i~4j  (j-4  t>jV ^  C— 5 LlL^JlI  1  C-4-L4-U 1  JJ>J I  Jl42_U 

Cj LlL^jlI I  j)I  LXLLsj  .  I  £-a  (J^j  Cj1^pj_a  ^ I  JiitlL-u Lj 

cjLlL^jlII  0^  L^-^-il  Cy^  ROM  Jl  ^Jl  4x.^_<_uj  cJL>ol  jJ9  4  loj « <i  Jl 

Cj  Laluj  Lc. jll  I j  4  4_jjl_u^IJI  jjJu>J1  (JlLc  \  $.  L-4Tu  I  l_jI_4_4ij>J  4^Ll^>L 


j  1  j  ts") L^J I  e- 1  a  If-  Io~~<  <  (i  1  j£j  . . .  4 ^ UU I  ( 


< _ I  4_uLJiU  ^Jl^  jJ  1^ 


cj  1_j_L^_*J  I  ^1  jJdo-uL  i 


jl_j_ajjl  jj>JI  4? -LA  (Jii-4  ^yA  jL_4jJV  LJjL_u 

.  4  4  <  <i  flllj  L-Jij,  i'<~i  II  j  ^^JaJlj  £_a^>JI  :  t  V\  7i  4 
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4-j j  i  (OR)  jl  4_!IJlJ  J_a  J)j  i  lo~  1  £_a^>J!  jA_U 

4Ljl_3_a^  CjU^JsI  ^j_a  ^LiAJI  j3ji\  I  Jl^J  .  XOR)  JjLjgjL 

4JljA_>J  I  .  L^-uajui  L^HsLlAIj  j-i^LI  I  4_jj>.  L  ^_a  4_ul_uJ  I  _}  I  JlC.  V I 

( \^l>- j_a  (A  OR  B)  B  A  I  31  .  4_i5La-tl  4jujVI  £jLuJ1  ^LU! 
ji  L*_a  Bj  A  doL^  131  ^>£L1 . 1  / AjI  4_u>. j_a  03^  XOR  4_a-L3  0^ 

3^2 j  tBj!  A  La) » :  ^jtL  l_a£>  XOR  IjJLj j  .  \jJu^2  LA3^  ^jLJI  tl)^  L*_a  lA^-JL_u 

. «  La_A>M^  ^j-u->-I 


1 

2 

3 

4 


A  BA  XOR  B 

0  0  1 

0  1  1 

1  0  1 

1  1  0 


c.  (j  a  <A~i  La-Jjj  i  1  Jlj-oju  jL51  ^-lL^JLj  j_&  45j  ^j_a  ^!i£3  ^-a^-  oi 

I  Jl^l  La— t-^  _j,  a  ‘s~>  t  I  (j  Lu-lJ  I  LaJiic.  I  ^lc.  £-iA^j  ^£,331  (J_a->J! 

3j  I  jJ  I  .  (AND  ^a-<-u  L  i_3jj-*_I, 1  j3 J-a-J  ^LL*J I  4_a_jj3  ^  lo  »"ij)  .  c£JU  3 

^ j  i<((J_al_5L!  i  3-j-lAJJ »  ^a-<-uL  ^J-a^-Il  ^LL-  £-a  I  i  ^jjAI  I 

jjl  j_&  4_j_a_<_u_jJ I  i_<_u_u  jjl)  .  L*_a  CjLuLJI  £_a^>J  4J_aL5L!l  CjLLu-A_IJ  c_x_j^I^j 
^y-a-«-u-j  j  ^  °i  IjlJj  i— jj)  1  Li  II  jJ-a-*-!!  c  h  i/~) )  i.  lo  34  <J-a^»-  c  <A U 


CjLuL  ^_a_>o  i_3 j-<-a-3  l_*_a  ALa Cj  Rj  / A  a  4_u LaJ  l_L*_tA  j  jJ j  .  (jr3_t 


.  (cj La  8  J I  Cj  1  aj  /  A  a  ^xju L  i_3^_ju j  i 4JLa l£^ 


&**  <\ii>ili»iiS 


£_a— >3 1  jIj-5Lj  c-jj.  i  A 1 1  4  jl  ac.  alj^>-L  c_t_u_ul 1  ^ jJij 

j)  i  «i4  5+5+5+5+5+5  tCj!j-a  c* « <<  L^oAj  ^1  5  / A I  jl^  .oljJ.1  ^j-a 

IjlSLaj  .i-Jj-lA  4  j  1  a  c.  4jI  cr^-  ‘-LL3  (3  1  ^  ‘J3  *5x6  I  40  3  ^ 

^j_a  4_c.j_<_uj  _^-5c_lAjj  . 5^_a  259  1  ^  <  <i^  <1  I  3  ^_aj>-  I  3  X  259 
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Oj,  "(  ->JJ  (J_uj1Jl_11  Jl_U3^1j  ^C-lIlJU  ^]\  jJI  Vl  i4_3jj_LaJ1 

j_&  LiJJj  ^yA  11  l-Jj  <+>llj  t<_j^_UaJl  Jjl  Jij>J 

<jl  ijr3  i  lo  3  4  j  V  ^j_l^^1,I  (jl  .  4_ukl_LLa  jO I  £_a^>Jl  CjLW-  4JL_oL_u  (j-a 
£_a^>Jl  Cj  1  j  1  a  c.  (j-u  ^ j_3j  (jl  l  ^  )K  a  s  La-ilj  j-^  -t^aj  VI  1  ^  )K  a  \  t-.<-u-ul  j_>J1 
4j>. Lbt_i  La  (J^j  '•  uj.  <+>11  CjIjI  Ji  j  a  <.+1  (J^  <  <il  1  j^aj  .  3  JlJv.  1  j  4_u Lj 

CjLUj  8  _JI  CjI  j  CjI  a  j  <+>  11  (j_a  j_&  tCjLi_i  8  (j_a  (jj_5L_a  l_a_^_La  (jjJjLC. 

.  Cujjjv  l  1  ^_a_>J  1  Cj  1  j  1  a  c.  JljlI  3 j  1 J  j  l_*_a  4  lo  n^-a 


gjili 


^Jjlall  (j£.  4_l^I_slL_uV1  ^Jl  ^j>-1  (j_a  ^JlC.  4 j  1  a f -  t_j j_<_u  L>J  1  (Jjj^j 

^ Lilli  ^1 1+  <11  <_jL_oj>J1  a— >i-l  1  4  jl  1  a  c.  aljj>Jj  4-a-a3-a->  4_La 

l? ^ *JJ  *255  -  1 28  =  255  +  (-  128)  (jL^  1jl5Laj  ill  ^  1  1+  <  11  4JLiLa£’ 


^LL>o  ^3J1  JjLJII  fjr^Lju  Jl^-^j)  NOT  jJ3j-a-J  ^jLuJI  ^  1  !+<  1 1  ^a-allll 

.  (4-L) L«-u_u  <Jj  JuuJI  (j5LIj  4j1^-<-I1  4_l£L<Jo1  «(J_a^>-»  jl  JlC.1  JlxI jj  ^]\ 

^  iSJ? 

:  j  La5^  LfcJuaJj  4_jI_3  243  -  95  4_jJ_a_*J1  al^>-Ls  t_jj_<_uL>J1  c  3  K  jls 


1 1  I  1001  I  (243) 
-0101  I  I  I  I  (95) 


(JlLa  LaLa-i  j-A  1  Ju£ 


(0101  I  I  I  I)  NOT  +111  1001  I 


L$1 

I  I  I  1001  I 
+10100000 


.  I  1001001  I  (403)  ^  Lfc+l? 

4_5L_j^j>o  (j  L<_u_l1  1  fjjs  JjVl)  JiJiaJI  iLL^j  ,_yfl  I  Jl  Lai 

: (_gl  4-<-a-~>-j  (LijT  Sjj^j-U  Cj^Lj JijuJI  (j-a  ljuij)  4jIjlxII  ^1 

I  1001  0011 

^  I  +  -*J 


10010100  (148)  :crliL  4jL^JI  Js  J^aaJ  ^ 
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gjti  4fad ^mUY 


jlj-4  ^yA  4-lIlC.  «  m  2?  1 1  ( 


-I  ^JlC.  JJlC.  4  <;  <  <i4  4 j  1 4 C. 


(Ji 


1 8  ^  I?  ijj  478  (j-4  olj-«  ^yu-As*-  94  LuLb  94  (_jric  478  4  g  <  <i  314 . 4_jJLh« 

J£^lJ  I  Jl_>- Lj  4  A  «  <i  3  I  1  4  J  \  A  c.  ^ 1  lo<  1 1  ^  I  JlifcILi_u  l_J J 


:^LU! 


1110 

1101 

1  478 

1110 

0101 

-94 

5y 

0000 

1000 

1  384 

1110 

1010 

-94 

Jyy* 

0010 

0010 

1  290 

1110 

0101 

-  94 

ol y*  o}C 

0100 

1100 

196 

1110 

0101 

-  94 

ol y>  ajjI 

0110 

0110 

102 

1110 

0101 

-  94 

ol j*  i_r^~ 

1000 

0000 

8 

(478) 

1110 

1101 

1  Oil 

(94, 

1110 

0101 

P  L»  y~jlA 

(5) 

0101 

0000 

j 

(8) 

1000 

0000 

478 

-  -  5  oi  ls! 

94 

CPU  -  5#Lij-JI  4*JU* 

£y&  i central  processing  unit  (4_j3-£jJJ  4_^>Jl_*JJ  3jl^j)  CPU  ^j-SCo 
1  ^  I  A  ^  A ^  l  l_lJ^-4U  4-<-U-^J>.  1  <;  ~^-£>  1  3^_Ut_uaJI  Cj^Ue-t-uJs  1  £yA  _}Jl C. 

4^_«Lj^»jJI  JlCJ  4  3^!  jJI  (jl  J-LC.  (Jj^_4_4J_4  J-A-LJJ  4_l£|j-4 

4  lo  Ml  H  Cj^L?e-<-4i-l>l  ^J-^e_4-U-43^  B  \ ^  4  A  ^J-^e_<-4lJs  1  ^1 

J)3'*-~  11  j  cj U-lUiU  I  _l>»  jJI  jj3 nil  a jusl!  4-jjjj.  /All  ^L^JJ  jL>ul 

^.C-xJlII  £yC.  ^J>.ljj!  JJ)  3ll  £j3 JJ J  J.J  3  r,l  I  (J_4_4iJl4_u3J  I  4_5S_U^  ^43 

.  Cj^L?e_4_4lXI  Jl^»-  I  jJL  ^jJ! 
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La-£  aLj9j|  ^1  1^_uIu-4  3^£ljJI  jl jlc.  jJj5c -uu  < _ l31^j^ 

jjjl_t£.  i  <  -o J I  ^JlCuJJ  4  Cj  U-lIaTJ  1  (Jj5C_4_4J_<3J  £_«L) J_lII  jl  JlC.  j_<3  Cj^L>-jJ,l  fdlcaJ 

Jl 

j  1 _$1  <  <i  1 1  ^3j  j 3^*3  1 cl  I  (j?-£  ^  ‘“-J  1  (jj)  lo  <  nl  I  ^  Lij  I) 

j_aVI  jl j)  <  r.  dice.  i cj L^-j lIaTlI I  j_a  Ujo.  Sd-c. 

0-3 jJI  ^-cLj^_lII  d  JlC  ^-3  <  <i  II  ^j3j  03 1  <-ojj  i^jL-uaJjj  4_ll  i  j"  <  <>l  JulC. 

\-4-£>-ju2)  ^_j  jJi3  4  1  gr.  4_Sjj_L>j  ^£j_I,I  LoI  VI  Jl-uLu  4_l3  ^<uj  (^  jJI  4  « <1  a\ 
4-L.ba_<-U  ^jd-ll  ^lijl  ^jSjJI  d  lo rJj  Sd-C.  B  tJj?e-cu-Itl  tl_3_)L_u 

j-a  1  (jr^3~£  l£*-^  j-a  VI  j-jJtlu  ^_djVI  jJ ^ j-jj  jo-  cr^  ‘ 4aj L_uj>J I 

jcs  4^V-*-l  I  Lai  .  4_tla-*-II  4  »  j  t  lo  4_3j-jlX  4_LJl>iJJ  l_j jJLLa_U  jLSLIJ  (^l 

c_j j_<_uL>J  I  i  j  LcJlIc.  j  Ij-aTu-u Li  j-jJtTuj  4-^-uaLa J  (_jr^3  oVLye-t-u-ll  £__j_aJ>- 

.  I  ^  »  a  ^^Ladlj  4_jl3jI(J.I  J-±£-  CjI  Jo-VI  4_$o-I jl 


:4^^UJU  Mil 

ijf-uj  i^jLu-oVlj  olllcuIL  ^J-^-ju  ^1  4_i^_jj  1£Lj-I. I  4_u_uL>J1  cjVVI  ^3 

Jl_*_j_3  4-UJj^LJVI  CjI  d  JljlJI  l_« I  .  9  a  0  j\_j  j— >-VI  j£.  Liliit_a  LoSj  <j3 1 jj 
LlxiUL^  4_j_il_iiJ  I  j_a  jj_JLa  j^3  *  [3->*  1  j1  ^lCj  V  j_aj_i  4_ul_ij_^JI  cj  1  <  y>  >  < !  I 
CjI  <y>  1  I ILj  4_i Vl  tfU  Sj-JlJLI  ^LlojVI  Jojj  4 J U r.  (jl  . 4_ujjJl£LI V I  4-C.LcuJLj 
.*)\-u^]  oLu  jl  Jl»JI  4_jJ_$_*J  ^-4-<-aj  (^jJI  j_a  timed  (4H3JJ,!)  4_u  Lij.  1 1 
^uLC  (J_LJ?e-<-u-Jj  j_jj_3tlt]  4_flJj_La  ^LscjI  L-LlIc.  jl-3  Jl*JI  j_d  j^-ji) 

^j_^j>J,I  L^J-c  j^Ja  (jyil  4l<^fl ill  CjI  jJI  (JSLcIu  (^^aJ I  CjLCa-uJI  jl  ^Lj3jV1 

0  j^s  jlji£.Vl  (^1  4j>-L^_j  jjt_L3  t (jj-caJLi I  JulILj  JjCCj  Ijl^  .^JL^jvVI 
I  (Jj?e_cuJJ  J.  t?  is~\  II  JlIc.  VI  jl  JlC.  ^_Ci_L3  I  0  ^LUl  J  Jl*JI  Lj(  .  9  ^^1 

10  ^Jl  J2VI  (jj.  i!\i  *  1 1  jl  JljJI  ji.3  IJl^Laj  ♦  CjIj.  CulII  4_jL>-  ^]l 

CjLjL>JI  J^l  j-c  4_4_tujj  g-^tTaJ Ij  4  _}L>-V!  4jL>lJ  9  ^^1  0  j_4  ^_i^l_Lc. 

CjLjL>JI  ^_lSj  L4L2JJ  Jl 1c.  1^  « <14?  1  jj-a^JI  jl  . .  .j  CjiaXlj  Cj  Ij-<Tu-«J  I  jjj>.Vl 
.  I^-J-^  jl^  1  a  JJl C.  JljJl^cILI  LcLcj  4_»_<_ul_L<a 

I  Jl2_3  4  I  ^  Ua-Ll  I  ^  lXscZ-i-uj  Cj  4_^-J  JlSJ  I  c_.<-l<-u  I  j_>J  I  j  I 

1 4?  4  jA  a  3j  j_jj^e_j  4 . <  1 U  n  4_jI  jl  (J  <^>4l  ^^LuJI  JulII  jl  4_C.j_<_uJ 
joILv  j^Jl>.I  j-uCu  (jyil  oLj>UJI  4  I^>  <  <il ^j  Jl*JI  IcLLjj  .  Jo- 1 jJI j  j,  4?  II 


28S 


^^aJI 


.  Jtd*l jJI  j.  a  U 

4_^j^_LaJ \  V I  _} I  Jl jl!  1  L^j  I  4-Sjj.I^U  Jup.  4_o_Ju  tjJ LL&j 

£%  ^  V  mi;  Ss-LaKj  ^JiJj  J-4-*JI  (jlKj  L#->  jijJju  jjojllll  ^jK  1^  <  ntf  i 

^  1  c.  £-u3jj  I  0 y  I  (jj-u  L^j9j  <— i JKJ  (jy  lo  »j  <_)-dU_cuVI  Jlj*.  I  ^jLK  « 
<UI^_»*  5j_cu_c.  <JK  juljj  t(JJL>iJ!  ^Jl  Lufclli  eJsjjjU  UK  <U^U 
i_sUj  ^>*1  4jI j-xi!  (3-Lij  Lajiic.j  .  LU>-  ^U!  <*iiH  ^Jpe_<_aj 

<_J j_<_u  UG  I  "*■  jy  .^Up-VI  (jy  \  C.  ^Jj)  ts~t  tt  1  I  CjI  Jl_>-  I  ^Jl  ^Jl  CjI  j-U*JI 

L^uJU  4_j^UI!  j_jJG  ^i 1  K»Uj  (^CuUjlII  j/uU  j-& jU  ^  ^ ‘rp*  U3  I 

£_«  till  j  .  dJjUXI  Cj ^Lipe-t-GiJ  1  JjU  SjlUl  j_t_uu  <JK  ♦  IjI^Kj 

jJ^j  ^3  .  AND  J I  I^j  j.  i c.  Ljj LGj V I  y^y  ‘ c_<-9 JX, I  ^j-o  1  <=U Lu  3j Ul 
CjI  i  A  i  i  3  (j ^KlH3  V I  SjUiVI  Lc  I  1 4  i  A  u  V  j  4^ii  :  4_i]LlLa  JXJ 

♦  4_i>UU  c-JjLlxJI  (jr^l  J-J-GG  ( Jo>l jJlj  y  a  *s~i  11  ^1)  j-UlUI  / 

.  4_uLjJI  lyA  (j ^jU  £  Ij-p- '  £yA  (J-jJ-3  Jl  J_JU  Li!!  jl  <JK 


£ibL*Jf$  *4*1!  , 

dll  tfj  ilaJ  ULtirKl  yJt  ♦  (j '  JlB  I  j  l-.Ul.ljj  1  j_>J  I  C-l^-lU  JlJv. jj 

u  1  (-rl-£-LJJ  | j_A  ^_j  U  l  4_<G  UJ I  Cj  1  ^  j  ilaHJ  I  c_j  UiULI 

GjoJlU'  GjI  j  t LallH  <4  jl  <  (i  1,1  Cj l^-jj)  U, I Ij  jjJuJI  <■  - <  *  is\  11 

JlAb  : ^ILc  j-lC.  j^c_j  ClxJ IK  (jU3 LX  1  1  ^  c— 5 I  (j I  ciU ii 

.  <  xi I  3LUI  (Jjl_>J  L-x-U-u  1  j_>J I  L^j  3JljJl>.  4_Sjj_K  L-4  ijs'i'z-  m<  ^K_3 

JUs  UU  UKil  Cjjj5c_lLI  4_Gajj_*JI  U J)U  VU  1  c  ^Jj  U_t£  J)jjjj 

ul 


4_o^jJj_ljJI  cijLtU»Jlj  Lj>LUJ!  J-Uu 
iLKLuj^IlJ  I  ^ I  iy£-  y  GiC.  iyu jL<-uJl  ts~i  a  11  C-u  Jl>G 

Lcuj  ^>K-4-U  ^  .  (^l_<_tL>-Vl  JLKUT  ^Jj)  ^1)  ^-K-tiuJl  jjSLJ  1 

I  Uj  S i^y  <^i  >  1 1  (j)— ^  LKJ I  K  joj  £y-£-  _y  *  <  ^  1 1  (j)  I^_l>.  JUu  < j-lTu^-i  I  ^  LX  •  ^LiL^ 

&JJb  £y£.  4jU*j/l  JulC.  S^jrjJaGJI  <-_ljJI  £y£.  Oy  £  to  ^  U J_lU>- V  I 
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u^juubJI 


L$0  (  g j-cuJJI)  4  j  B  (jr£t  '.(yCu. juiB  (jjjjjJs  (jl  L-LlLc.  4_LL-u  VI 

4_uliiJI  t  (s.IJLlJ!  ^11  4-i^Litjj  4_*j>-jL>JI  ^ j-3JJ  4jj)  » 1 1  4j  Ls&Tu-u  I 

Lj^LJkJI  lj^B  4_j_L>.  J£  jj  la-j  j_j J_j  t  4?  l)  4_l-Lt>> I  jJ I  ^ j_3JI  4.l£Liu.a 
4i_d_ojjj  (Jj-g  l-.Ul.ljj I j_>JL  CjLuJoLj  ^JLc.  ( , <  llo  l-4->jJj  . 

jL  I  ^ lc.  3  Jl^TulI  I  L-.UL.UJ  I  J_>J  I  t^yz  JlJ  Jl>-  £j-JJ  C_J  L_u_>lJ  I  £-JJ  ^IjILv  I 

Cj VLu-gTij  1  4_l4  i_£JLluV  l_4_4j  .  Lajj) 1o3j  4_iii»sJ!  (JSLtlu  JjL_uII  4>-LA 

Jo Lcltll I j  4-4j_*JJ  4j>-j1  4_>.j  ^B  ^JjuIILj  ^Jjxuluu  CjI Jlj  4_uj_<_uL>J1 

jj  Li  3  ^B  O^c—lJIj  ^B  3jl-Lt-gsJI  (J7B  3  ~)  uB yuj  4^jrjL_ujVI 

.  J-L*JI 


Ua«rff  *LSU? 

^--Li-LO  I  j_g  ^_aI  (j-4  ^C.1  f  to  j^VI  gL^jJl  ^yC.  C-<j^-lH  £-j_Lg3 j_g 

jl  4  lo  Trill  0-LA  (jy2>*  l-.ul.uu  '  j_>J  I  lo"  <  <nj  .  i_J j_lxi  L>J  I  CjI  3j  ilol  0_5c_lI! 

J^SLlj  .  -Ll3jlL1I  OJuJuIu  ^_glj_iil  Cj_iI^  1  g  iLi  34  4_pt_gj-i  CjI g^g  j^eiJa 
j_A  4_JVI  4  ijuaj  La  3  4^>4l  (jl^  4^^ j3_g  j_lC  I  lLu*.  i-111_LA  j ^  lo j  LtLv 

L-^Uw  L yu2>  4.1VI  jju-^3)  * 3jLC.L_4j_gJU  ^jL^VI  gLc.ju_«_ulj  £_gL j_l]I  i__4L3jI 

jJ_4  (.  4_jJ_j_L?c_ILI  I  4_jJ(  ^B  ^_j_u  l_^_g  Jl3cIL_uI  (_TlI  I  ^j_4jg>Jl  3j^_3j  Ljj^JlJ 

4jI_4  _  l_d_OjJJ  C__lu_liL>*.  j-jj 

IS".  ^  .  "* 

.  ^JjuIiX  I  4j>. jIL3j  jJ  I  I  ,j-o  (3^-°  ^  (j  ^  1-4-J j  4jj  LL^J  I  4-l5LtTu-g-U 

oJJb  ^c.  1  lLa gl^jJI  ^j-o  LjIjJIsI  c_<_u_ul 

4_ljlI  Lfcj. ^  <*<)f)  La  4_l»J  JlC.Ij2j  ^Ajlu  1 4-g-Lju-U  l-.ul.uj I jj>J I  ^LVl 

!jrA  C-lB jJ  I  3 1 ^-LtT(JJ  j_cu_J  I  J-U2>  c_<_*ij J  Lst_g  C-<-«-1j  1  4  (^-lj  lo  Mil  I 

(j\-u±u>u  ^yB  4_LLfc  ^jLuj  ^  lo  7tJ  CjWI  4? -LA  3^  Cr^  LLj5c_l1!  .  L^jLLaj^l 

.cjj_uJIj  cjl_*_gL>Jlj  3^  cjLl^jjj  ^jjjjIjJLI  !^^b  ^-lLaTJ \ 


4_jl  Jl_j  ^y-4  Jl-^OJL  1  <»  /^ij  jJ  I  j-jj  to"  1 1  tiJJ3  (JJ-&  4_^>- jJ jjjJ  I  J3l^jJI 
.  4_j_>J I  3jUI  1  \  \  ^b  33.  j3  l-j-uui I j_>J I  L^jl  .  4  jl  1 33 « (i  a  4JjjJo  (jjj-L 


^  'X  4 '  (^LJI  3L>-l_3i,l  j-uzlc.  (jOj>-l_tlI  ^-l3j  i_4j_<_u  j_« V I  I  -LA  1_La  3j*\  311 
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±±ai\ 


^  J  3  I  1 1  i  I  3j  l_ULJ^  i  3j^^.  J  .O  1 1  JlIc.  ^j_u  Ju>ij  1  £  l_C  Sju-u  I  i^yA 
(.  ^C.1  lLa  *Kjll  ^-t-t^  i_ajL&  1  /.ojl  1  .  4-1  Lf-u-I> 1 


^1  \U^\  *[£jJ\ 


;mu»2?  jsm? 

J  !j-u£  LjJlj>o  4_j_a^L>.Vl  J£LUJ  Juu 

(J-3ju  (_jj_<_uLv  £-Lu^  4jjLs_<a  4jI  (jl  ^jjj-LtSLll  JlaUjuj  .  4_jj>- I  (jpLSjJlj 

Lr^  Cr^  J“L9^  (^Jl]I)  1  (J-*-3Jl  -ij  (2^  '  isr^  (j^-*-45!  Cjt^  L 

^j-jz  JlJ^  1  J  j  3  » J  (J^Lcu-d  Ji^» ^3  4jl_a  t(oL>oVI  I  Jufc  Oj^-lII  ^L>o 

(jL-ujl^  c  ^  1 1/>\  I  (jJLajjj  jLa^.1  c_jj_<_uL>J  (J-A  . 

ciJLak  (J_&  S  i^^uTajJ  I  1  1"  4  )  L^-t-U-3j  lIUTuU  (jl  4J 

J^LULI  oJJt  ^jl  1^_lL1  4-0 j_uti  Ij  l-.l-lljj  1  j_>J 1  ^j-Q  ^j,o  1  3r"  1 1  Cj 

!^_<a  I  <J I  j  La  L^j  ^Le_)  J  3"  1 1  (j  I  La£  j  L^a  I  {jr£t  L>J  1  Lila  J 

L^-j-a  ^j-Ijlj  ^jJI  ito  3  a  ijr_<aJL*-ll  (JLj>JI  ^.o j.o4  ^^^a  (j^l  to  3  l_$3l  .  I  Juju 

.  L±UjJ  4j?e_pj  jLajJ!  ^j-Ju-lI  1  Ju3s  4jL  j  £>\}A J  c_<-<-u  L>J  I 

Jlj^j  .  !Jl_jT  4_j_3  <_j j,  j  r.  £-j_lII  ljufe  3jjj  (jl 

^Jjlj>o  4  L& j-x-u -<-u I  jJI  cJLlIjI  ^Jla  4  a  to  iVl  4? 4-la  4_tal^  lLj1 

La  lj_&  t  ^LptIL_4i_4  ‘  ^  oV.tl  |ju^ 


wmY^aJI  5^i 

L^j  ^ j_3j  ^3JI  CjLlLi-jlJI  4_C.a_^j^a  I  ^ju^a  L^-ia  CjL_uoLjJI  £. Laic.  ^!aj 

I  ‘^-OJ3^  <1LS)  i  to  « ‘i  il  (jlj  iLaLa_j  c_jj_coUJI 

c_jj_<_uL>JI  ^jLa  i_dJ3  l-.<-h.ojj  .  J  j  3  »"<  11  oJlJJuuj  ^^>-1  4JT  4jI  lJijLLj  ^--uajv  jJL3j 

J_i_LJ  (jl  t to  3  4  u~,  ,  ■■  j  4_l£LIj  tL_33l_L3 jJl  j!^L>  ^ jJLj  ^j-t  ^^Vl 

^j_Usj_U  1  Jlj5>  ^  c.^tL-iJl  <-iU3  j^t_j  tjric.  <  <i3 )  JLa£.Vl 

C1)LlU_*J1  ^yA  j-£'\  I  JJlC.  j-^e-t3  (jl  S'J  1  ■»! 

4_jJLjl3_i  (J-<aJU  o!j!-i  L—i—Luj  1  1  ^-i-uJu-g-4  ^  a  IS>  Jl3Jj  .  4_uliiJ  1 

La^  t  La^_lC  J 9  3"i  V  3^Jut-c  CjLi-LaAj  ^ 4  o^ll  3^Jut_d  l_<_u_uI ^ j  <;  * s~T'i 
c.As>-  (j ^SLlLlcJ I  ^^3 Laj)  c_j j_<_u L>J I  4_c.  1  <  /^>1  La  jsu^i I  cj L ^La  I L>- 1 
1  <;  <  «ij  La^  ((L—uuLVl »  jl  Cj La La-4-^J  1  C.As>*  1  (J^e_<a 


286 


(jjgj.'lSJIJ  I  u-i^juubJI 


.  L^jvLuI  Jpljia  i((j^_x5L^_<aVI 


:4dj>UtwM?^ll 

4_jT  (x_‘3j  .  4-j-jLij.  ^*s  3j!_i  4_j1  {jr£>  CjLj^pSLI^U  (^jLjj-^)  i_ji_u_uj!  cilLofc 
^-^_<-uJ  l)  (J-uLcuTlI I  jj  L$_l3  ^j-u-iSo  i_TUil  4  k  '*•  U1  g^  /s~tj  ju^ai.1  J  J-jJ 

U*^  Cr^^^JL^ri-4  Cr^j  JJ  4jI^  (^l  i  <^>11  j-lC.  j-u-uJ Li  Cj L 

Cj J)  ts~t !  I  4_C.^_i_u  » Jj  l_3j  4c.j-i.uJ  ^-Li_aJ  L^jl  .  g. J)  /^t  1 1  4_C.^_<_uJ  ^_u_uJ  ^  CjLj^jIl5Ll  V I 

4lu  J-_>J  !  L-1-U-U 1  J_>j  I  C.u-»-L  .  l_Uj_3j  3j_C  C_4_J  L»  £ J;>>H  4_C.^_<_u  ^j.4  1 

Jlscj  (^JlII  (J-aLtJI  Ijafc  ^jl  i? Jl_Lc.  ^Jloj  (^JlI!  (j^j-LaJ!  ^yluiA  ^^uJI 

3j_^_£  .  1  I Ll3j  CjLj^LU  (j-u-ijj  1 1  ^j4  CjLjL_u_>JI  4_c.j_<_u  ^j-o 

i  Q^£LJL_<_a]  I  JpLSj  jJj5e_4  3j.»  4jj^_jJ  ^3^>-  (J^L>J  Cjr^-  J  tl  t_j j_loj  L>J  I 
*L>JV!  I  JJt  4 j  < 3~ II  .  Oj-g>  cJii!  Cj Li L_uj>iJ I  4_c.j_<_u  t  nr.  1  <-oj  Ijujfcj 
iCjl j-L<-u  £_iiaj  JMj>.  j  Ji_u  La  ^ILu-u  ciJJ3  ‘  -L*_)  ^J-^Sju-oJ 


3j-Lt£  4_5S_ua 


L^jJI 


^■ijf^f  tdUJlaM 

jJLjlI!  j_&  Cj Lj l_<_u-j>J I  ^_jj_cu_j  OjJuv  jj_Laj  Jl3_I 

^ j_3j  m  !  tj  I  I  t  LL-oL-uJ  J  L*J  I  (_j j_<_u  L>J  I  4_>J  Lti,  I  ^j. j>o  .  (>_£ j  I  I 

joJtl  jJLdl  Lai  .  3j_c  3  i 4_jJLhI.I  CjL1^_*JI  4_C. j_*aj?e_<a  jL>oL 

1  J3"<  1  H^a  jj^_j  ^lc.  L-a  Cj  L>J  Luaa.Lo.La  C-i_l>.  LaLa_3  <_LLit_4  1  Jlj-cj 

oJJb  (jl  La_jj  .  CjL-LojlL!  4oKJI  4_jJLltil  jjrA  i  Li  3*4  I  L^j>*  Lg_U 
.  oL-La-«JI  c£U3  (jl  ^Jl  £jjQ  (jL^  t  Jl^Ij  C-<-£ (J-sjlH  Jl3_u  Cj  L>J  LlX  I 
L^-Lq  25 j  ii.  3  i^a-LlI  CjLL_uj>JI  (^>-^3  a  ^ 


^.Lua V I  £ya  I  j  25  LjL_u_«  JJL::>0 

J^LULl  qa  \j±&  (jl  3]  ;  jj)  L"  II  3j^L.ua  4JLvj_a  4  j  1 3"  H  i?-la 

4 13"  i  ii  -q  l1jL>JLlXI  !  LajJ  ^jl5LaVL  ^j-o-ij  4  ^Lua-3 . 1  ^ j  1  c.  l-JJuJI  £j-a  -LiV 

^_jLu  33  4  j  3  j  1  L~~i  1 1  |j_c I  rj->^  I  ijyC.  j-^-LgaJU  LaLa_j 

^J1  4^.3>U  4jvLc_j  CjL>JLlXI  £j  I  (jfj-xj  ljukj  4  J  U  c.  3Jl>.!j  4  j  1  ^  c. 

J£1  mi  a  ^1  J J 3jj  4jI3  Jl3c_j  i^JiLii  Lj Jl_>o  J<  i.Iij  ljufcj  .  L^-xJaJU 
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aajJI 


cjL>JL*JJ  4-lLc.  Lb  1  4_Sjj_LaJI  o  I  &jjt>  o-^lj .  4_l3Lj^I 

L-xSZJJ  .  (S^%‘  ^  ^  4^  4  <Jj>* 1  £ yA  I-Li J_5sJ1_4  L-dJb-^fcJ  1-4-3 J  4  La  4  g^4  ^Jj>.  1  ^yA 

O-aj  Cj^L-ojJ!  juuJul  4_flj^_Ls  dJLWi  o'  ^-4^  4  4  4J  jl ^IL4  ^Jl_*_4  1  o^- 

o'  J-^ ^  O-SjJI  (jr3  4-lSLJm  4? -LA  ^1*2^  .  4J  4j^SLII  4_Ju_uJu_aIlI I  4jL>JL*_4 
^J_^_»J  4— Q  4  ts~)  A J  i3_i J^t_4  4  4  ^  4  dilli  (^,-A  4jjl _p-U  4_>Jl_*JJ  C-t-Lt-ul 

♦  QA  J  ^  to  r.  4_lILl^J  4_C.j_<_uJ  CjLL_u_>J  I  -L>J  J 


tdLfUfcJt 

Qj  4?  4  L^jLi  Jl_5c_j  Jljuj  t  JLluojJI  4js1  Io  1 1  qA-ioj^q  ^^y-A  4-£jJ!  CjL^LLljJI 

.  4  j  <  <ijL>  f »  1.1  4_L>j_tIj,^l  ^ylc.  Cj1jLi»U  C-L^e-L.U  <Lx£jHa  j-l£- 

^La jl  ^J_j_4  Cj  1_4 j-L*J. \  ^ j-AJ  lj.*  is~\  4  c_jj_<_uL>-  4_^jJI  4:^1  lo  i II 

0^-4 LjJ I  CjI  t?  1  4j  4_j-3q  t^i  11  4_jjL^c_HJI  Oj^LlJJ j 

o>  J>  ^ 

4 K  ,.UI  .  4^1  U  til  oSJt  Jl4  £-Lul  JjuaJL  I  Ju  JuSj  .  4  j  i U 1 1  CjLLLUj  (jyX.LiIi_>»,^l 
_l>-  ^1  4  ^  i  ‘ I  cjLal  lo  i  H  ja_oi>j  (jrJt  ^Jl  4j>-L?c_i  dJIjLa  ^Ui 

j_A  J^Lcu-ll  4? -LA  Jl4  oU  ‘(JL*.  4j^  Lz^-3  •  L jj)  ^  *  4  ^JSLtluJ  3q-ulusj  4  La 

.  4-1  Lx_u_4 


*■!  j^£Jf 

j_A  Ln. Sj-p- V I  4_jjV  I  ^^y^  1  qjj  lo"  1 1  o^2**  ^  J  Ljc_4  l±1  L_A 

(jTt-4-3  4-Jq  tS>\  (JlSv-JuI  j\  jU^ScDj  CjLoJ-cuSLII  LlI  '^-A-l. uJJ  .  4jJJ_cuSLII  4_<_u-Ll^JI 

4_j_>»  li^_4_j  CjVjiL»_4  ^j_4a  CjLjj-<-uSL11  q j£Luj  ♦  Cj  Lu-^Q-jJ  1  ^y^JU  j  I  ^L-ujv-VI 

JuCl£  ^.jLuJI  Lai  ,  (1  »  iL)  4_j j_4_u l^tll  4-lcuJJ L)  j  <  AiJ  Ojj^la  CjLL_uj>»j 

^y  1  c.  4-jp— ljvj  oL-4jjVI  1  ^  < c.  o" 4?  j  ^y_jJI  4  j  < 43 1 1  ^JLaX-Vl  -L^c. Ij  <J_<a^I 

05^L  La  Juul  ^^y-A  Cj  L-ua  LjJ  I  o^  4  J  4?"  *  j  La  4  jAjj  L^  .^c_jjLl1I  ^JlA 

*  j>  ~  4 

.(0J-L4-4  OJ-^-L-4  -L>- 4?  4  4  4JL«a_4  J-O  -L>>OJ  V)  .^J-4-4  l^'\  O^. 

.(Mandelbrot)  d> jj-d-LLa  j_a  Lla  ^  JilLi!  qa  jjj\  o_4j 


Cj  L^Iu^  Lc.  jJJ  I  (jrlj  C J  Lt4j J I  1  0-4  i-jLoi^Jl  (JjL-uJ  £-JLA2y  oj 
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i^jgjjlSJUl  ugjwbdl 


LlIjLu  dx-uj  jd  1 4_ujjiiSLI V I  cjL>-jJLII  ^Jl  j  3»  H  cjljb  {_yt 5 

1— Ljj-Ial  mi  i  (jr£  1 4_j_il_<_u_iVl  3l_j_>JI  4_j>- jl  ^£  LbjdL^uJ  L$j|  . 

4_3JjuJ> I  Cj jj*uJ  I  (jy-£^  4  4 1  4  f-J  (j I  ^ j-dj  ^£  d-rt-J I  4  4  j  3  j  1  to"  1 1 

.  4_L^_4-4  CjLJI  » Ail  oJJb  {j\  .3_> J->JL!  jLSLb^M  Jiitlu-ulj  CUJJJ  tLu!  ju 

4_jJJljl_!I  CjIjjVLj  4_jLjlIL<-4jV1  (jj-i  -  4_j_u^m  jj  j«o  »  It  !^£  LkjL>ul  ^_}  jbj 
. 4iuwL>J I  CjI> j^_lI!  (jj-i  qjA  1  xiajlj  4<_J 4  il  i.otl  CjLj laSJll  (jjJj  t3j 3»U 


^JlJlII  £-0  ^Luu-A  3jd»l-J-A  4b^l_C.  4£CJjLbjl  J.  i  C.  (jj  l_L&  d_)L^  Jl3J 

to  I L)J  .((3jLj2J>JI))  ^JjLujAJ  (4dj_<_uJlj  Jj  3  »"  H-J  JIjlU  L^-C)  CjI_JL^3_>i_L  1  ^£ 
3jl  1^1  -*■  {j  a  V  L^J  3jdL_uII  4jjjljlII  3^_jl>J1  ^jlb 

.  3jL-£2j>JI  ^LcI  L3jLc.  JSLco  4_jI  jJz 

to  1 1  clo  ->J  I  I  I  J_&  4_J J_<_U  L>J  I  (j  lb  4  il-OJ  «  (I  )  ^ ^Tu-U-43  J 

4jJJl*J!  jJL^cVl  Cjl_xJl_*b  J  Uo  l_)  ^_<5_<_4jj  J)g4  *  4 _ J  1_4_4J_>|J  I  ^yb  3  JlC.  Lc4lX  I  ^J_i  l_4_U^J  I 

Ljj_i_u L>.  (j I  . J^j L_u  \  1  ^ »4 ^3j  4_ufc l_u_4  4_3j lb  4x.j_<_uJ  4jjJlU ! j  <Jj 

Jlj>.Lj  ^  jJ!  (J_$_*JLj  £)  I  4C-b^  4^1  a  ^b  e-CSLa  Lc.j_Usj_43 

(j  I  c_j j-4-u  LstU  .  4-p^J  I  c_bV  I  4  l_j  Lpw.  (  t  Cj  Ll>3  4^  LLsj  dc3j  j^j  Lj^  I  ^£ 

4_u_u  20  L&j! jj>.\  (^1  Io"i  cjLjL_u_>J  I  cilj  4  3  jb  ji  20  JMiw 

C_J Luj lj  tiJLl/  ^_Cd J_<5  L^C.  IjUjv  I  Jllc.  C-.4-L4-U  I J_>J  I  ClI  Jl3Jj  .  (^Lj-^  4-L43jj  Lc. jll  I 

4^1  4  lj  I  (l)-4  cl)  ^  ‘^jLjlII  ^col_^_4_uVl  cl)^  4^34  ^_4J_lI  4  L^J  £j  \  ^"l  <  <1  \  ^ 

*\ *\c.j  (jj-gim  ^j-^j  4  4bj_*_l!  (J_43  (jrl£-?  J)"  *  “  a  Cr^"  f^-5*  C)^J-^ 

Jt 

4_3lllj  4 4-u-ujij  3jj a*oj  4_j j_<_u L^JJ  Ll^-Iajua  L)i  ♦  (j^b^IL>«J, I  CjLlCdLjjJI 
jl  JlC.VLj  4 1  ts~i"t  a  ^Jl  ^Jl  ^  1  lo  n  L<Jjlj>o  4  4ltb^j  <ClC.j-uj  ^£  4J  LaLLlIjI 
.  L^j  JajjjJLl  ^LlI!  ^J!  ^bLCs!  4^jVI  (JLjJ.1  3jujuj  (J^Lj^  ^jSLCij  3 j 3»U 

4_j|  ljr-£-  4  3  llLstJ  L^jJ  bl  4 j— J L-g^i!  CjVT  Jj^j?c_43  ^jV!  4_<-U-u I \  Jl*J 
^^33  (j!  ^  J  U 3  /  <i1  *  c'-^bL^_i  ^  4^l_kj  3 Ur^  4_3jL_u  4JI 

4_?e_4j_j  JJ  .  jl  Jdl  4_)ljj_>iJ  ULLs  ^Ljuj 

^Li’  Lg-^-a  4C1  Ijj) /^i3ll j  cjLILJIj  Cj! I0I0 -tkXIj  4CjLiJI£LII  4_>JLjlX  4_<_l<-u  1  1 

j  I  4_jj^_j>J,  I  1  ts~i  1  1 1  ^_j_j  j  I  £  Ijdj  Cx-xb jj>-  Cj  I  j  !j_3J  I  b  Litb  4  L^c. 

4CjLJu_c.  q-a  ^IjlUjI  £j->  iS^  Cy^  4^-*-1  ^33  cj  1  j  1  a c.  ^J-t-Cib  l_^_il  ^ ^ < <iVl 

(jrlc.  JdL_aJj  Cj^L?c_<_4jJI  qj^l!  L^j]  .  4_ul_Cixi]l  Cj^Lv^JI  ^3^  x  j  I x^aHll 


289 


^  J  <3  4  "l  I !  (Jl  g  f.  I  J  ^  ^j^i  Jl  V  nil  4  J  I  lo  H  Cj  LlsS I 

4_j_)L<_u_)  V I  3l_j_>J!  l_<_jIj^>>.  (j_a  (-_<_)  Lv.  (^1  J^y  4_<_uJl1^JIj 

3 oLjVjJI  ^  34  . c_j j_<_u L>J I  4JLo^  VI  tl_uj_<_uL>.  4-3.33-1!  cjLoi3_>Li ! 
La J)  3jl~  J_^33  jj!  cJUSL^-J  i  4_uj_taj  L>J  I  CjLsJl^JI  a I  Jl 3t3.<_u  Lj  i  V-La  4_iSLj^_«V! 

(jyAe.  <J J)  /^i  *>J '  4_l*_j  4_aj_L>Jl  ISo^-al  (j!^_ilaJ!  l£1Hj_i  ^yz 

(jl  .  \  joLLa  jo?e_>a  (jlj  4^31^  (Hawaii)  ^IjLk  3jjjl1!  4JL>.j  I 

4_ajJJ  c. <14  (jr4  oL^3  Mil!  4JlSj  ^1  Ju>*l  ^j_a  J^i  <■  3Kj  ciJUli 

.  !  Jl>-  £Jj-A  4jI  ^_l3ol  ^Jl  (ji  LS  4  L^Lui^ 

1^1* ^ J  L-t-Lt-ul 4_u3o LI !  4_Llxi  jr\_JUj  V!  Jl3^  4jl  'vLi 

.A  3  4  4 4  <  (i 3  i  d 4  4 ♦  (J-a_^  L$j  ^inii  4jvj  J  I  4jP^J !  3 Ll>iJ !  (J ^  <  (i  i 

♦  4_ll3s  U> !  4_u_u  <_ 3JVl  4?jj)  Io3  ^<3  Ljj^Ls  ^^-tTu-iJ !  ^oj_L>J!  jj  Ln 

(jjjJI  Ll4V-<-uLj  4jjl_3-o  3jL-£2j>J!  4_^  LlL-ssj  LLi  ^y-*^  <-d_!3  <jL^  I  jl  La 

1 3 La  i_4j-*_i  (^y>-  4j3Ja  4-iic.  4jL>- V!  (j^L^a  V  (Jl J_i_u  j-^4  Sc_<_u_u1 (jjj  ^ 

.  Juu  Lc_t£  dj  Ju5fc_U_u 

QJ^^3j < n  j-A  Jj^L-oXI  JL^I  4 1 » 3j < <i  Iji^J^a  !  L-lJu  (jl  jJojj 

(^jJI  l_j ji_<_uV!  Jov.  ^Jl  4_t-4aij  3jj  4_uj_4_uL>J!  LaLr  ILi  4-^>  43  ^  (jVI  La 

j.  j  f.  (^£j»j|  j-^j)  cix-iiU!  3Llj  ^1  4£.!jjJ!  (_^-l!  ^  7  L>  n 

^<U Jl3J!  j.  is~i*  t!  (J7^  L^^j jJLa-»3_4_4a  ! JlII !  3j>jLJ!j  Jj^e-aa 

.  4_t4  (jj-xaUJLJ  Ij-jL^  (Jjj! 
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IttaitjjMlt 

^yA  Lt-L«-uJ  Oj-yu^kiJ  (.  I  Cj 


^L 


Jutlu  Oj-aJ-a  Cj  (jJ  \-jJb  Cj_jI£j  .  I  ^_ujuJ  I 

^_L_U^_J  1_4Jl_<_C.J  .  £_^_i_>i_i, 1  {_yA-U2  ^J-JLl!  CjLs^Lc. 
l-^u-uj  4jI_3  l  LstCj-a  1  ^jj£L  4j>.j  jJ 

(J-j-S  1  4?j  <r.  <J_*_3 

C_42_L*J1  J  J  >  jL^l!  ^yA  t^yl\  (jJJli 

(jj  Lal_3  i4_^jl_SJI  CjLj3}L*J  L*_uj 

(j I  Lajj  4^£L>J1  ij^-£-  »^Llu-uVI  {_yA  4jjji]! 

.  l_$_Lc  I j  Lk^Lul  j-ujuJJ  4j_}L*_U 

(_£  Jl_4J  4  1_LU  I  J)  47  11  4_LJ_4_4J_lI  I  oijoiii  oi 

‘■iSj  ^  <  11  *  Hj  J  <  <1  !1  (J-4-*Jl 

4  L^j-LaJilu.  dj  (j  1  Io"  « <ij  I  Cj  LU Utl]  Ij 

4JQ2JI  I Julj  LaJiic.  4 4j_c LaJlI^cj  jJI 

^_uS  Jl>-  I  (J-ol J-*-II  L^C. J-A^ C-4-5  jSLjjJ 

i_i]^_j_tlu_i  _} j)  ^  C.  i_il  l_L&  4  Ljaj  I  fd»J  I  (jy^J 

4 4-u-u Lu-uJ I  Cjljjiil  £-A  CjI  4?  is\  II  *  jJ 

^  J_<_uj>JI  c  47 1 »  1 1  (jr^-  l£ J)  ^  4  4-Lg.Lt]  I 

& J  4 4_jj_g  jJI  CjLcI^ 4^> I'j 


p  j  *  !l  jjl_i^_nJI  ^'<JI» 

1  i)  t  i  ^ 


«4_l3I^>JI  Cj  I  jJlx*_Uj 
:  I  776  j»l£  a~i j  *a  iii 

4  i  .ijjJ.1  ^*3  Jll^Jj  ■  t-i  -  ,■  'I  jjl ») 

(_7_iiJI  (_^jl_i>J L  ■  t-> '  ^^jJI 

CT^-  J 

. «  L^jL>>  I  (j-* * * 4  4j  Luxj 
I  883  j»Lc  .  jLLjj  >"■  i<i‘tjl 
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±±a}\ 


jl 3  La  4_lu2uT  I  oJJb  (jLb  4  4-i^.LaIb^Vlj  4_u_dL_u_uJ1  CjIj^UI 

^  « <i  4  S^Lc.  Lbfc  (j^£L  Vj  ‘ (jA-ba J LjuJ. I  (j-A-Sj-LaJI  (j-tj  j-aTu-gjj  LtTu-g  4(jyj?e_^_La 

Jlj>-Ljj  .  l_ajjL_*_a  (j£Lj  ^aJ  <jl  4  I  Ju>-  jjLj  J-&  tSj-SJI  (^Jl  a  4aVjJLi 

Jl  jb£.VI  JL\  Jj_a->  4_*Jj  (jjjjL3slLl,l  £__j_ajv  ;4_c j_4_4j_a  ^j?cjv  JSLjo  ^^LaJJI 

Hermholtz-Brucke  -  jbJ j  g  a  a  »  JllL-a  (jl  .cjIjuJl^III  (j_a  j  jJ9  J^Lj 

4_G l_L-a—L^J I  ^£j_3JIj  4j^L*JI  4_blj  j_uij I  (_£ j_3_II  (jLj)  1840  jJ^jj_uiJ I 
JlC.1  Ju3  t  (4_t_>J  I  3_}LaJJ  j^y  rtjlojJI  J_a-*-J!  <  aGj  ^yC.  4jjJ_caJJ  3jL-p*^JI  ^jJLlI 

4x. j_a^?e_a  4jlu^  ^  jJI  c_uk  Jill  i  anti-Muller  4j^>J 3XI  Jl jus  (j}Lcl£ 

.  jJ j_a  Ju_a^lb  jjj  (j_a 

Ijl^j  ^a-J  (_^jVl  (^Jc.  3l_p»Jl  jb  JjL^JI  (_£^jj>JI  l-'-A jJ>l  ^Lal  jJ j-a  (jl^ 

«  ^ I  J-uz ))  4  Io  <  .1 1 C-b  _L>- 1  L^j  I  JlJ  Vj  t  <■  t^>  b  ^  4_b  Lj_a_j£j  4_u  Lj  j-j-4  (_£ ^j3  (j_a 
4 ^ IjbJ I  (j_a  4  't  c.  Cjij-lC.  Laj  i4_b_ujJI  4>Jl£]  4-lKLiuJ I  4_*_u-^J I  (jl  (_;?j>.jL>. 

.  ^aJjti  I  £c_jj  13  (jr£i  4j  J  Lbbi  I  j-^£-  4_b_uj  l_$_La 
^abLs  ^ ^  <  a  ,*_a  4-La-<-uj  j-±£-  CjLaJL>o  4_5t_pj  3  jLc.  4_j_a_L*J I  CjIjJxJ!  (^JGj 
ciJIjjl  (Jj-aJLjJ  ^i/ia  J-a-C.  ^-aLj^j  jl  4_*j>- J_a  JSLtli  Ju>-G  Oj^£i  jl 

j_A  1-LA  (j_AjJI  (^^-ll  jbl— G_j  (^JlII  Jlbll j  4 Jj_3j>JI  (j_a  (JJLn.  (j-A-Sjb^JJ 
Tomas  ^L  ,&  a  ^La^j  jru  Darwinian  4_ujjjI  jJI  jjlalil  4j^-LG  SjJbLUl 
^La-ILvl  (_y^  Bishop  Wilberforce  (Jujjj_£j_l1jj  c_jj_A_u  jrvj  Henry  Huxley 

.  I860  Jijj 3 < 41^1-j  4^LLaj^-jJI  4_La_jljJI 


iiJt 


^ jsj-ab-I .  Lfcjjlajj  4_tC.l_aI<->»,^l  3j^iJI  a ^.bu  SJuJlC.  CjVjl^e_a 

(j’A*’< 3  ilo  jl  (jGj-aj  (j-U  ^J1  <^all  La Jii x^aj  LiJLbfc  (jl  jl  4^_bslj 

.  4-u-u Lu-uJ I  SjbJIj  (_^-oj_aJ Ij  3jjilj I  jjLu^a  j  <  .1  31  Jj>-  1  (j_a 
L^jLj  4^jLlI,I  4?Jl^  (jr^-  <;ba^L>JI  3j-ajJI  3j.  lo  j  <  .1  ^SLtcjj 
(^y-^j  .  4_bojL*J,l  ^_a-3J  (4_j^.^_bj  3jj  4^0  1  ji  (jjjlbJL))  4_a  JiitTu-Gj  1  3  < » 1 1 
4 c_4_j_4_4jJ I  (jli-  1  a  ^  a  4(jrLslj^j_a-J  jJI  j-xJlLLJ  (jlSLal  1  ^j4  (j^-JI  JjbJI 

3aL_4_ulj  3j_3JI  ji-SbL>>l  (jjb  (Jj^>o  44JI  *  4  4-j-<-u L_t_ <_cj  J_jL<_uj  4_jL^ 

(^y-bj  .  4_llL4-4J I  4_ajLa_ll  (_^ba ju  VI  ^a-^UI  4  4_a^L>JI  4jbJI  J-j-3  (j_a  L$_a I  Jiitlb-u I 
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Lrai.q.l  I  jjlsi jJI  ft.q  i  »h 


I xia-^JLI  Jl_jj>. ^J!  JjjuJ!  (jL^  iCjVL>JI 
*4_ljUj_J!  c_<-jL^LI,I  :4_!jjJI  Cj  ljl.il  3j.Uj<  <iU->  4  Iol  <  .il I  IjJjIuuiJj 
. . .^V-c-Vlj  4_L3j_tfaJ!j  l 4_x£. Lu-^J ! j  4jjL?cIlII  oL<-u-<-uJi.lj  tCjljljjJlj 

•  lJLLjJI  (j-3  LLl*I/  SjLc.  a juzl. <J  4  Io  1 1  < 1 1 1  JLZul  jLb  4j?cj>- LlII  CjI jjlll 

4_3j>.  JusjS  ^SL>JI  ^LLkj  jl  jj  3  3~  a  4_uJl_c.  jl  c-<-l<-uj  <-iU!i 

l^yA  jl  .il  <  nrtllj  C  3  <  »  J 1  ^yA  C-<jl-C.  Ju3  j j£^J  4-ulcVl  j !  J  4_uol_>-  4^£L>JI 


^-i-aSy  j  I  tiJIjjl  S^Lc.  1  jL-iHb  l cj Ll/Jo LjjJ I  ^JL*_I I  oljjUl  L«l 

J  I  t4_U_uL_ul  jJ^L_u_«  J.J  <  .1  i3J  ^ lc.  J--UL  4^JlL2J  JJ2l  ^ul_3JI  4^j_jlII 

4_a j  tV*  a  jl  .^Jl23  ^1  J)j  3  j>o  lj->-LC"  ^  ^-.u-^ I  4  to  3  i  4jI 

j-ujuJI  j_3cj  <La j  to  <  -a  3_iLc.  4^_;rxaJL*JI  0_5e_JI  1  ^ j  1  c.  JuiUau  ^ j 2? 1 1 

JjLalU  ^-I^j  4^j>-j  ,j-o  I jLaCj  jl  g.  I— ta-Lat-I I  jjrA  j  to"  mj  ,^LL3jVIj 

I j-Llj  (j }  ^  g  't  a  j.  to  "i  <  j  4_j  |_£  4  Jlj  Jl^eJLI  I  4^>- j  ^  \  C.j  .  4^e^>J  I  ^  1  C.  ^  x  il  I 

(J-j -uz  1  3  "  11  4?"  <  nVl  (jto  /l I  j-jjLjla  Jp-ilaj  L>» LuTecu  1 

4J j)  \  a  a  CjI^  j  <  (i i3J  4^t_i^o  ^Jl>3  jLtTo>^  4^4  4^1,1  3juJu>Jl  c_»jl_?elli]  4  2?j4  jJI 

4_jJLj_I,I  ^  j  4?  1 1  Cj  1—43 j)  I  a  £-j-as>-  ^Lal  ^>\  ^c.  _L>»  4_j  T  *^1 

4  j  < ^  xa  4_uj  jj-Ls  Ji^  LjlX I  ^JL*J!  (jl  L^-JJ  ♦  Cj Laj lo  <11  o  Jl^j  4_<-^L>J!  4_JLa_»JI 
4_<-£dI_>.  J £>^jjui  (jr ic.j  4C_j>lkl]  4_j_uj JlHII  CjIjjjJI  4-cl^l  ^ ic.  CjJuaILc.1 
0  Jl&  ^-<-u-L-u J-4  ^JjlI !  Jl<l3  .  CjLx^^oJJj  CjL»-cL>JI 

O-se—lJ I  ^_L aj  4 4  j  < lo^J I  CjLui_xa_>iJI j  4 4  t g  1 1  4(J_^_*JI  i_LsLa_jL^  ^L-uIlVI 

Cjjj_L^jj  .  4  i  c.  j-aJ  I  Xlj  4  4  jr.L  '"^\ j  4jjL?eIlII  Cj I j_LU! j  4^_xaJL*JI 

l <a  T  .  4-j l-qJL»-J1  c-<-4.^  i— Ll»  I  4_jJLaVI  ^y. ic.  Ljj-ALLs  JuiUju  4_uaj_^JI 

:  4-ua_A^M  c_<_<_4i^e_j  ^_ul_*J,l  lojjjj 

Cj L_u_lxi JX C-^LUI  ^y. b  4_xa  Jl^JI  3Jl4  jLllC. Vi  ^a  4j-*a_*J!  :  Vjl 

.  i  ^Tc<-4iX  I  Cjlji  4-ua-l*J  I 

(3_ljj>o  3j  Jl^JI  (J  V->-  ij)-^  4_ui j-4  Bjj  jJl2j  3*  L^jl 

.  4-L^JjlI  I  (Jp  1_42_>J  I  4 -L>*  L4L0  C_!  I  j-A-S 

4 4-L<a-l«J I  ^JL*J1  Cj La_A L_4i_«  4_j^pj-o  cJj-^  ^LPLaJl  :  lilUj 


29J 


.  ((  jllL_uVl  4  lol  <  o»  4jjJfc_4_4jJI  ^yA  Ljaj  Lj.  i^iC.  (j7^  4-L/JoLlI.I  0  JJt 

3 JljL_u VLb  .  4_jj>. jJjj  ju  VI  j_&  j-l-ljuJI  ^Lcl  MjU.  c  3  3  j  jo*- 1  llILLa 

^^3 1  aaaJ I  c-<-l<-uj  t I  4  L>4 Lsaa  Cj Loll I  ja^I  (j-U  ^yA  ! jj j£a  V  Q j.l.Lqa 

i  4  <^1» 1  ^3  L  Li-ti  ja!iV  I  j-as  Ll*J  1  4jjjll  I  La  I  .  4 IjJ  I  4_<u  l_3J  I  4_3jods  L 

.  4_*_l3jJI  4o_LL*JI  l-j-us Li, I  QjJJuiu  ^jjjJ!  4  L>4L>JJ  JjolL  ^  J  Li  .uaIL3 

j_Ii_j  4_$j>-j  ^Jl  4>Ju*  ^a-Lil  3j-3_(J!  cjI^^Lc.  4_3litj  (^jJI  JSjLlI  o! 
^Jl31I!  oL>  (Jj-3JL  ^ 6  ' r-  .* c-  (j-4  Max  planck  ciL^Lj  ^jo^La  4jJlj13j 

^_jtc_j>iJ !  jl_i-^_H_j V  4_j?c_uj  3jaJu>Jl  CjI^Lcuo^V!  J j_l3  4at_ua  ^^la  V 

jlc.L3Hj  s.LLL*J!  £ya  Lu_u  j_^VI  (J_a>J I  ^jV  1 4 j  1 3 f .  3j_LLoa  L^J  3juJJ,l 

.Cjjaa  j!  %>.]  jl 

4_j_Lj  jJI  Cj  1 J  3  ~  »  1 1  j_u G  j_&  jo_ utoJI  ^Lal  c  3  3j  jJ  I  ^y^LoaVl  (jjL*JI 
j-xc.  4jl  xiaJl  j_uL2JI  ^3  ^JTuCu  ^  ^joa  4_>*jL«^  4ilLcI  <»l11_L&j  .  4j3lj_>Jlj 
*1  Jl*JI j  4  4_ujJlI!  CjLu-^LjJI  ^cojla  4ajj-C Lj a  II  j  4_u j_L  VJ  4 

^^dxl  I  j  *">  1 1  JljJo  4_>. j_t,  I  ^  1^  « (i jJ  I  <j j j-3 J I  ^3  4_pe_u-u-I>  I  4-4-a-uSLU  I 

obLLLl!  C-iVjLas_<a  (jl_3  4^_l^L>JI  j  »  11  Lai  .  4^. jj  La^oa  jo>JI 

.  L>-L>o  ja^l  4oajLLa  ^y  3ia  J  &  47"  I L  4_j_a  jJ  I 

4_jj_Ia_j  4^33^.  jJI  ^LeJJI  ^Lj  |^Jl^.I  (jL^  4^_l3dL>JI  Ll13j  ^^^3  Lai 
^3  4  j  »  j  1  Li  1 4_ijv.  jJ ^_uJ  1  ^ J-L-I I  ^_i_ljlj  ^3  jj)  Io3 1  lj  ^  j_cu_J  I  (J jj».  ^jJjj  I J 

j_j_j_4_j_i  ^L_3JI  tjrlc.  ^jj^Ljua  1-L^U^>1  Lai  ^ Jt  4^ja>-Vl  ^las>-  j-l-ulj 

^jojL^aja  jLti/I  jl_3Jj  .  ^y_<uL«J  1  (((jjl_*JI»  ju 

4jjj3  4  jjj  L  < I  ja-^L^.  lIILLa  jl  ^yjj  (cJJj  ^3  ( jj^^a  j-Aj)  Thomas  Kuhn 
(^jiJI  ^j-oL>JI  ^c_jjLj  (j-C.  ^U.LLi  ^^^3  4_juI_3JI  3jj  ^  It  ^^^3 

.4_dLc.  3jj_t-£2J  ^<Jl*J  I  jcjjL  4a j_t_oj  Ju 

CjU^II  *  j  (j-A  jijSjg  Oot_JI  (ji.3  4  JaL_uJI  Jil  33r.V  I  ^j-uSLuj 

(ja jaJ I  33Lc.Ij  ^  j  3  "i  II j  4CjL_uL_3JI  ^uujj  ^JSLtlaJj  4 4JLj_U  4a_LajjJ! 

^  Io  »  ^  CjLi^JJ  4)  Jufc  (J^aa  o£Jl^j_<_u  I  j  .  (j-tiLjJ  I  ^j^a  4aJLc.  4j>-j  Ja  4-3jj_*_<a  ^jI_3jv 
(ja  jj  I  ^LLjlJI  jl  t^i  J  ^  4  lo  » 11  4_aJl_iJ!  cJJuIoj  4  4Jjj1s  CjIjIL3J 
jl  J  ^jo^joa  jcojL  ^ 0*  (ar*^  i'  ‘6^ 

. ^_j_l3d I jJ,  1  ^i-<-u  4oal£La 


LroJLsjJ  I  jjlsi jJI  ft.q  i  »h 


oLJImJi 

jC-liJl  jJl 

^ -iaj' 

^ j»Uij 

diUJl 

Jail yi-l 

A^vjLjl 

L^r  jJ 

%3\3j>  t  j»-Lp 

wji 

i^js*  r1^ 

tbj-iJl 

JJjj-OI 

A^xjajl  j» jixJl 

JM 

ij  Aj j}aj 

,J  Oj^*>0l  4j ^Jij 

Jlja-VI 

i^jJ-ij  v^i 

Aj-Llsl*>\jl  4— J_uil 

oU jjl  ‘Lwi-Lil 

oL^L  31 

cj \—u^> V I  jLLsI  (((^jLjlJ! »  ^1*J!  cjLL>Liuj  ^^>0 

J)j  3 c.  £~a  c  1  <  oljjJ  4-^Jl^cIu-uJlI  t 4_^_l2_>JI  4  *  j  ilo 

i  4-3j_*_I.  I  QjJb  (jl  .  4>jLuJV  I  4^1*-^  (J J)  ^-43  ^2-U^SzZ-A 

it">  i  n^JI  4jI  jl  t«  ^l_L<_uVI  jLLal  »  l_£C. j_4J?e_4-i  4_jj>. JuVl  lo  /  H 

.^JjlJI  4_l£  j_$_u 

Liij  \-L  Co.  Ld I  (j L^-LjJ  4 1-43 1-4J  LLa  jj5c_j  ijric.  j  i  Ijj>-  V !  » J  J 

J  nifl^  1 1  Jj JloIu  0_>- 1— lJI  I  Jlj5>  t(((^jl_*JI ))  1  ^  La  4  ^  a 

*  (J 3-^ 3^3^-d  i  (j-C.  I  (J^9)  J I  4_*_3 ^ILd  4j^_£u 

4_x^jLcu_4  4_i_u  (jl  _L3i_)j  1  J^j Jljv  (J-3-*JI  <— jLj  aj  L^jj  cdJli  (j I  ciJIjjbj 

.<_>-1_lJI  ^)Li3  (...  1  «-\-3  4jI  4  <  (i <  1  (Jj^-t-u-J)  J_^_*JI 


l_4-ij  jl  ^(jj-uj  Jj  VI  J_<a_*JI  I  j-^J  j^l  4JL>JI  **- 4?" I 

4  t  (i  a  4_<_ulj  J  Jukjj  t4JL>JI  0  Jufc  (Jli-c  4  JljL_uJ1  jij_4_<J  1  ^^PsjLjlIj 

(J_<3_*JI  4_J^_J_JJ  ^_5e_<_u_uJ  J-UJU  ^uj  4jI_3  1 4  Mi^Lti,!  £jj&  ^  L& 

.  j^iU 


(3^3  (J-40J  L^_l£  t4jjjill  4-jJlojlJI  0 Jufc ^_a_j_4_i  Jl3j 

neo-Kantians  j>ju>J!  c<J$  ££jLl«  ^Lul  jLi>l  JlIIj  t4_uL_aLiJI  CjLI^LUI 
I  jJ  Lj9  Jl^J  .  4_a_tiL>J  I  4  >J  lU  I  ^  L*J  I  a  1 1  ^_ulj  4j  I  ^  ^4 j_<uJ  I  JuU 

.«^_U2_II  3jLcl))  Li!]]}  (jLj 

.JjL^aJ!  jJjJu>Jl  (3^-J-U  oVjL-Oil  4)Jufc  q! aJU  L-LL?e-<-u  JlSJj 

(_3J->J  4_uj jJI  Cjlj-u-tLnjJI  ^C.  ^JLstHU  4j?c_u_i  CjVjlx1]I  ^y^JU  £j  \*3 
.  4-Lt^ll  j  Jl^_>-  4j?c_uj  V I  1  ^  »  j  U^"  ijr^ 
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AAaJI 


yJib* 

^  lo  <  11  j  cjUIjljlJIj  cj LjLI Ltlil I j  ^£L>JI  ^JlSLjuI  I  La^  LaLL 

i-LLa-il  (j|-^  HJ-L^  y  i  C.  julxZ  J^LLU  44_ujjI_31! 

Lj  Jl31j  ‘(3-^3“^  1  (J-Lilu  1  ^  <aj  to  nj  i_LLa_sVl  4? -LA  jj_Ljj 

I  1 1  ^  i  <i  3  )  4_3_jj_L1 L  ^ j) j_<a-<l I  Cj I^-jjlIj  t~L  to  nj I  4 4_jj>-j L>.  I jju  1  /.oj  I 

Cj I  -LA Lil \  Lui I  ^_Lt-saj  1  J-&  (j7^- 3  *  <;^-L~  1  ^-*1  1  (J-^ 1 J-*1 L  1  ^j4  j3Lj 

.  (J j> ^  a  a  Lt_L^1j  4-3->Jl311  j-u-uL331  lj  4iu-L>J  I 

3 J^L<-uJl  3^  C  A 1 1  C-<_il^  (4_u_aJj_»aJI  3j^j1I  4jljj)  ^ I  789  ^Le.  cjr^ Lua 
^LaH-A^I  (j\  c_<_?eJ  L^l  L)^  isr^  ^ILil  ^Lt-il  j--uaJV 

lSLjj  t^-Ss. 3  )  3  JsLe.  ^y^Ljy  t4jj jJI  4JL>-  j_A  (jr3tJjLll  JjlrtllJI j  ^  <  nlj  <  .ill 


Cj^-J  tCji j 4^>LjjJI  ^ j  <j <.o  tl^  toj^-tll  jjj'^  l^3  (>-l<-uj jJAI 

.  g. Lja-3il  Cj3L>-j  Cj_i_l3j_cuJIj  i^yu&Jy-a'*!  \ 

{j !  ^ 3 1" ->i-l 1  (JjJlII  (j^-3  4-u-u Lu-uJ  1  C-iLtvLil  <jl  J_i-3j  (j I  < nil 

4 lJuluJo  V I  jJ  I  ^^t_4ai3  4_jj_3J  I  jJ  L  4 «  J j>3  i! I  l-Lc »  4jj-L-)  c-<-<-4ij>.  ^  <  (i  31 

(j-ujLij  Ljjj  t LjJjTL4-'ii-43  j jlc.  juis  cjL3JL>ij  La^-L  cA^-  *AA-*-U 

3l _ L_>lll  4 _ J^_l_4_ul  0j\  ^_4J_j3t— 1,1  ‘Lj  ]  ljr^  3  jJilj  Jljlj  L^-jV  La^jjSJ  La  4ijJ 

«  4_ju  Li  I  4ij  jJ  I »  ^ j)^  3  a  jj}  ♦  (t_;r<ai-»i  \  £j  Ju^  1  4_l£  La_j)  l_3iiJ  I  ^1  I 

»  J  3)1-^  (jy^J  Lal^-j 

.  £-Lej  V I  1  ^  jUZJUJ  j,  Lij  <  .m  V I 

CjI jl  if.  4_j_4^aV  I  Cj  L ll& j  ->J  1  4? -LA  jJlLc  I  $:  La_L»JI  j-pjuj 

.  ^JjlI I  4  j3j3  V.  4_ua ^  J J  3jS^  La La_s  I j_4 j 4 ^L>  34  4  j3  is~>j 

CjL^^I  i^i  a  e£j-<-u  C<  <  <1  j  I  L^_j1_4  4  JjtiJL  3jjj>-j_4a  4? -LA  (JLjU 

3j-u^  4ilua  I  ^_j  j  Li  I  (Jjse_4_4j  _l3Jj  .  L^J ys>-  ^j?r  ^  I  a  lS '  ^  4_Lt_jj  L 

CjIj-4  3-LC.  t3^-<a  JjVj  Jj-t-of  4j!  ^ ylc.  4  4  xj-3j  t— 4 1  <.u3^ V 1  (Jj^r  <  <n  1  4 

4jI  j  ^jjjLSil  Of I  TjuJ.1  i—SLuiIi^l  ^il  1  ^ j4  4^tJjLil  j-±£- 

Cj  l—i uu2>  LjJ  1  (jy-ti-S  ♦  fd  Li  1  (j-*5  3”  a  ^  ^  cA  *  Laic.  (J-^  i^y*  <■  1 J  LL_4j 

duL  4  Lie.  CjL>.jJ  ^j_<a  Ll)V_iL_4  tJ->,l  (Ruffino)  j-LtSjj  4_3j^_L  Ju>o  31-La 
jJa  4_i_i_4  ^LLkJI  j-4-£-  (jl  _L>o  La£^  (^U-u-uail  (_£Jl1  4_4a^_3i_c 
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ijjoJLsJI  joajJI 


♦  JLSLl-uLj  Jlju  Lc-l£  c—<-<-uJ  (^jJI  ^yjL<-uj>Jl  cdall  I jj3 j-C. 

t_3_u_uJ I  i  VI  t 4j  jljJLsI  V-ll  4_lxi jlI^J I  (.  4?  r';r.<l  jJs  431  jl33£.  I 

»  3-11lJ  (jLj  (JjGJI  j-^tJil  ljuk  ijrlc.j  (Euler)  jJjV  ^  L  r.  I  jja  1  ^j4 
jmJI  ^  II^j  ^juls^j  4j  T  Ufa  i  j_u  4  47  m.~A  I  L3I.J  I  c_j  L_u_>J  I  t  4?  m.~^j 

jJ>  j_u_i_jJ  (j  Lj  <J j_3J  1 ‘  Cy*  lj  *  0. j)j  <j  ^  1 1  4njiL>.  I  LuJ  I 
3 Jl-u-uJ  I  £j*a  Monadology  « 4_djVI  j_u^LjlII))  4"  3 « ..14  «jLjlL_uI» 
♦  3jjm.II  dJJj  ^yl\  4  3 <  ..1311  oJJt  c-x  < G  4_jIj  4 Ann  Conway  4j^3^£’  £)T 


do!  (_jrlll  3jA 3 II  4  Lu-«-4a  ^JjlII  ^jjLj  La  j-LL  4j1^  4jl  < Lj 

{jVs  J^jLjJI  (j-A-p  I  jl>-  J^a  ^ j  ^  3  -q  4_uaj_3JI  4_lj  jJ  I  1 789  Jlju 

ji^VI  cjU-J^oIII j  4^_jjjjI  j_45  ^y 4..4-«.^J I  ^-lc.  13^  ^UIjlII  cjLVj^  4jT 

4  Jl_j_»_j  Ju>.  <^JI  l_C.L_Gl  3^-^UaJ  Cj^jG  Jl9  4  4  j  <  loj  ^-oLua  4_j_4_lxij 

Jl_3_!j  4«J_uQ]I  CjVGc_4»  jl  ( j Ij)  3  I II  J^LL-Lo)  1  ^"<J  3  <  <M  (jr^JI 

(jL^La  (^1  (j-ui-<JI  (J^»  (jl  ^^yJjuJ  (jLjj_dl  *jLaJu9  JulC.  4-<a-l£Ll I  0jJb  Cjjuul & 

a j  <af-  c  3  i-o jJ  i  (j-A-L^t-Lx-xj-l  I  ^J-lS  Jlju  La-j-3  C-<-4  jLtlL_u  I  La^  4 «  Lllua  aJ 

3ju>*J  ^Jl  ^j^3  a  4_j I  ‘.JjJlII  l^v  CjLLUI  £-.u±s%.  {jfA  (JJJ^JM.U 

^y  I  C.  ^.U-jJj  4  3  i— LlTlJs  I  ^-LJ>mi  J  J.K  4?  1 1  ^ jlu-U-a  ^jVl  4jN.jJlILj  4_<GL^ 

4  4_iLxiu-a  ^jr_LJt_4J  ^jJjlII  (jric.  4-cKL1I  4?JlA  to~i  I^Ju>J  I  ^ ^TlcxJ.  I 

£j 1J  3j)  3  <  1 1  (^LsLLxa  44_jLi£LII  lj_&  l_Lu  4^31^  _}Jul1!  ^cujIj 

4_j JlI^JIj  4_j_Lu-^JIj  4_uG^aJlj  4_lLiLJI  CjLuJoIj^JJ  dul^  ^-JjLlII  ^yA  3^Hs 

3j. Uj Mill  4? Jui  Jii  l_l3_>JI  JjJulII  iJJLLA  (jL^  Luj ^  4 4_j^_tl^_iV Ij  4_u^_*Jlj 

jiwG  jl  4a£  ^ J_3j  C-4-L>-  4^J-C4J_lII  £JjLij! 

4_^Jl^d  GLuvi  l_lj_<_4jJI  .  4j jwtiu. J I  3^_tieJJ  ^jL^e_«  ^J-3j>.  3jl  J  x^ll 

^LUI  ^jjJLJ!  £jjA  4_u^_jlII  4-u-u LllG I  4jjjJol^_L4aVI  Jl>. Lij  .4_GtJjlj 

jJ  IjG V I J  (j,\_JjJ_C4jJ  I  :^_aVl  ^yA  LU^jl  ^^yllilj  i  j-lIlC.  L>J  I  ^jyIL>. 

I J-*-l  l_5  (jA  >  I  A)^  LiJ  1^  >  4.41  l^ull^  ^J-A-J^.  4^11^ 

VI  CJ-Lu  Jl3Jj  .3 _)-J-4-43  4j^£L9j  4_l^L3j  3 Jl>-j  3Jl>-jJI 

jLu^V  4_uaJ_»JI  4^13111  j  ^y-aV-'-uVI  ^JlII j  4_uj_jlJI  4Jl1II  4_juLj  C.<_^_l<^ I  ^HJI 
I  3j  3  <11  (^laLLxa  (ji^  Cj  Ll/Jo  Ljjj  G  j-«Vl  JLGj  La  Jl1c.j  .  3jl  <  A  ->-J  I  llLj 

:c4 
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^^aJI 


tSLj^ij  <y2  pJjiJI  J-*ii  La  j  ,  ^£j  y  -»■ T I  j  , ^  ■» 1 1  -  | 

.  4_J  UL;J  i 

L*j? 1  *  j  O^-j^^LlSLIIj  i  JjjjISVIj  iij_j;LbLxJlj  -2 

.UJJ^ail  -  3 
.  jLajijJI  / jLijjJI  -4 
.  J Ij  i^jjjLiLJIj  iq$ » * » i^aJt  -5 

.  yJ cj V I  iLcaJjiJ  I  Sj^iJ  I .  ,j i_)jj  i_wuJ  1^  .  j j'igt  I >  .ljjjl!  I  —6 

wL»  ,„jtl  (y3  Uja-iJLU^l?  OL»3jJ1  lILJ pLSJI  -7 

4_uaL>.)  ‘UJ  <"'*»'_<  m.llj  i/<f  -8 

S^yLLlI  .  (ijLIVIj  jiji"111  "jj-aJlj  J-LLSjyi  *LuaL».)  <LujJlI1  Lkj^I  -9 

.4_oLlJi  4-ca-Lt3l 

.ylL*JI  pJjLtl  .  4  «j.  >^tl  4-U^V1  CjLuLsLijJIj  -1 0 

4jI  ^yi  JljV  ^^£Ld]1  C^t_J1  (ji  4_4jLoJ1  eJJti  tj-a  ^  1  J_g 

dl  'jj  Li"  I  I  Cj_sLS  jl  C-lSUjUS  yjJI  < _ -  j-*  LiJI  y*  y3 

t4-j^  S>  <  ii  t  II  dlly-aLi-ll  y_LJfc_a  tj-<3  * _ K)«  Mitl  0Jl4j  ^  ♦  '  Clul^  J  j  i  \  !l 

4_L^U  3j)jj  CllUj  ill  Lalj  i (^-\J J l_3J, I  (j-4  (jjj^jyJ  6^i 

L>J  I  Luj-Sj  4J  L>.  j  L>iJ  I  I  j  I  4_iL>J,  I  jj  I  ^J,  I  {jjQ 

4_J_1  1_oj_>J  I  CjljL^JJ  (j-\_caJ>iJ  J_&  -  jJ  I  ^  -  (Jruj\-Lju'^  \ 

jjJ5e_a  4JiJlJ1  I jJI  cilxljl  (jl  .  4_ll_*-3  4  j  1  4 c.  CjIjjL^ 

JJLjl-o  (^JljlJLj  L^J  4^^Lc.  V)  3Jl2j»-o  4  a j-?r  <  o  4_c »L>J  i_dJ  j  \ JJ2> 

I^I_lL_uIj  . qj 4_Aj}U!  4  > j  1  lo \  1  4^jUkJ!  Lj j  ^J^LcuHj 

(j^oLUl  4_jljV  1  ^  j  ->*j  1— t_t_4_cj  LbjJ  Jlj>o  4_»_l£jJI  4_j^^L>-VI  ^).u-<-uVl 
U7-£i  4_j Jl_laIu_u I j  ^JLjlII  ^^jLLsLcuJ  C-<-3 jlz>  4-l^  1j-3J I j  V I j 

:  1  ^ j \ c.  (j) 3"  ^  4_jLv I  4J  Jl^c_U  j_u_4  J! J_<_u  llILLa  3  ijj  .  4  <  <i3\ 

(jJLLj  Cj  ^  C-<_Li  I  l_j j_»_CjJ  \  \  ^  1"  a  I  I  4^  Loll]  I  Jlj  I  CuLuz^ 

Sj-L-lS'  4  3  j  3  ~y-  dJl_L_A j  S CCjI^  I  O Ljl^3_>i_1  I  (jrII  CjljLiiajyJI 

j l^_^3_<_u Li  jj U"U  ^JL*J!  J^uy.  ^jr3^  L^-<-u-cij  4_ua_A VI 
alUht.  >a  (3^-*-4  L_iLi^  4_il3_cJ  ^  3  ij  ^JL*JI  Ijufc  t3^_t-^L*J,l  LuLjjy. 
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)JoJLaJI  jjjJI  i h 


4dUriiUjJf , 

Cj lj)j) Io**i  1 1  t V I  * _ (J  \  4j1  4_J3  LiJ-Ju  V  1-4-4 

OjJu>JI  ^^-4-11  (J-0  d*-J  4jI  Jl^C_U_u  1_4  (jLc^-<_u  l_ul_3  4  1_4_jL_u  ^pJI 

.  1  ^jlr.  LjJlIc.1  t  4_*JJI  tillj  4_d  ^JlitlL-uJ  (^jJI  ^4-)Juljl  4_JjJ_<_uVLi  £yC. 

I j_<_u_jJ  L3JL3  ^-iL^V!  -x_j  jl_>J!  c-j^LLs  (j\ j  4^Ljl£  4i_dl_L& 

♦  ^4  J  3  1  I  1  4?  l"l ^fc-4  ITt-u-'VJ  t3  Jl_J  JlJV  4_JJj  (j J)  <  1"  4-i  ^j-4  ( l_4^l£  SjJJj-tiaJLl 

£_4-IL?e_4  »  4  1— LlJ  3  Jl^.  l_3^  4_J J_<_u  L>J  I  Lfcj  LjLuIi  I  -l.^..tl  juuj 

^4-JJl3JI  ^LLaJJl  .  jJjj  (jl  ^j-4  £-jLu^j  l_4l_La_i  (j|-^  4 (( 4_u  l_4jJ_*J, I 

.  4  l_4-L*-I I  ^>-4  L>J  I  I  3^J I  4  ^-3  Ju  Jutio  44 1^  1  i  ^>^,3  4j_JJU_) 

dl  1  laJL-uJlj  djl^l_*JI  3j,  lo  I  <  <  I  ^)-4  J-A  4  ^4  ^  ^_4_ul_4_u^l  ^_4^l  £)1 

ijr£  4j>. ^  4^>j  j-A^ I  1  Jufcj  .  4  3jtt  <  (i  (jl_4jl  -L(_4  Cj  Jl>.j  4_<_u  jJLU 

4  Lgj ^-3  Cj Lu Jo LjjJ I  VT  4^1*-!!  (j-4  4_Ia^l^e_4  £^_3J!  cii]3 

JJL>JI  I  JJt  OjuiJj  3JuJl>-  L>.j)j  l)!  *  ^  ^  4jU~  t-JjJL-cJj  4  4-jj,  lo  <11  1  ^  t  (i  <  <ilj 

t _ J^_<_ui_>iJI  3j-La_U_U  4j5e_pJ  i  ^_LJ_*_!  4  J  1  4  c.  L$_)l  4_<_ulj  jJ  I  ^yA 

(J  I  3"  <  .  1 1 1  3jJ-4-£5  Lj-^>-44J  4  4-L4-L*-}  ij  4-J^£L3J  I  4_3jLL3^JI  ^4  lo»  4 

4Jl<_4j_4  LcI  .  LuLIj  4  4_^jj-4VI  3jutHll  aW jJI  4tjLjLi]l .  IjLfcjijl  (Jjdll 

^  Lla_J  jj  1  <— 3i3it_4  J-4  ‘  L-4  V  j!  c_4J5e_J  l_£  I J I  l_4 

.  u-jLiSLII  1jui> 
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-  W)U  , ,,  ^2  LJ2J3XI 

i_4 

>■  CjL»-oLj>.  oLu-^ljjll  !  jllu-ul  * 


.  Ljj^Tt^-t^  4_*_aL>.  Cj Luia LjjJJ  LJL>.  * 


jj)i^>  1 11 

VI  ^  1st  ■>>  .  j 

.  1 932  ^l_*J!  lo  < <  1 1 4  ^ 

1— 4-<_uJ  1  ^LuKJ.!  ^JLc.  * 

.  1964  ^L*JI  ^SL_uj_< j  ^<5 

Cj  l_*-o  L>J !  1  ,Joj|  4_*_aL>.  ^j-ujjJuJI  4-LlA  j  <^>r.  * 

.  4j_} jjlxxJ  I 


<M>df  4*a£bJf 

ului 

:  cJuJIj 


3JlC.  i±JJ_SfcJ  4J  * 

.  CjLu-bL^JI  ^ jlc.  4  a  \"i  -Tt-4 


^l*ji  ^-tiu-4  2  * 

.  1936 

oljjJL^jiJ!  ijrJ_c.  J * 
jy-a)  S-j-c^Lpi  j»^±»JI  (j.3 
Lu^Ul  £>-°  (^JjI j-cuJ1  <-1Ljj1^j_4 

.1961  ^Uil 

^_u_jjJlILII  4-Tl-L-A  J  IS\C.  * 

(J  <;  c.j  .  ^—uj-a^  4_*_aL>-  ijr£i 

.  4_j_i_lUI  CjL*-cL>JI  l 

^ylgeTu  ^jr<jJLc  lLsLcuJ  4J  * 
Sj^c.  4  4jjJ5C_J 

.oLu^L^JI  (j-a  £j^3 
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j^ui  Lc  4  <  t ^tc  .  4 

.  1924  ^l_*JI  4_Uj_*J1  j,  is\a  4-jjj ^  ^ ^e-i  JuJlj_4  * 

1967  ^jJLjlJI  1948  4 ^ « ol^tl  t_rlc.  lJ * 

.  (j  JuJ  4_*_«L>. 

o  i  ^ wi-J  1^  J—  lT(-«-ii  t  'v  LI  I  cZj 1 4  LfrJ/  1  ^  1 C.  i 3^_<_u  I  ^ 

.  4  Io  Li  j>lI. I  4j  Jl^J I  lLs^j-cuJ I  ^Jj Lcu-« J  4j  <  a ] I 

.  4j3 4_jJ,Lc.  CjIjjjJ  Cjj-uj.)  Ll^-Ic  LbtJ  (j^-l. u_^>-  ^j-c  4J  * 

^  1  C.  Jl£j  i3j_&l_JLJLj  4_j_1j_3lJI  4_<_U I  £_$_?e_4  j)  C-  * 

.  I  Lq_A j  Jlj-^  1  Cj  Lu-gs  LjjJ  I  Cj  La-  Ha-t^aJ, 

ij  ts~\  a  ujJs  4-^_<-ujVl  4_<_ i±j*s>-  j_Lc  * 

.  '  /  "  4 

<j_JL>JJ j  4_JjJlII  Cj  !_}  Lao  VI  JL^C.1  < _ 2iitSLxa  J^LLuJ  4J  * 

\-L.uSj-as  Cj  L-y-ib  LjjJLI  j  jJ  I  <a-U  L_a_uj  .  ^SLcuJ I  4lufcj  ^<LL*JJ 

L_<_5fc_ii_4_4^  !^-j|j  I  j  Lr<-<-u  I  qc.  U£  .4_uIdjVI  ^L)_uii]  ^J^jJI  j)L>o>LIj 

.  4j^_u_u  Tj  4_u2Jj_3  1 j  4ojjjj  !j  4jSLjj_4  I  Cj  L*_o  L>- 
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JlI a  4>j^Lajj  ^  JjlII  £j_dj  4  4.0  4  c-jIHSLII  Ijofc  j 

> _ ij-Tl^J.1  j_j_c  ^-jjLlJ I  4_u2j9  l_£j_C  4_jT  jJ  lJlIJJJ  ^J-^Toj)  4 1  JlA  Llo^j  ^lo- 

4j£  did  ^  ()4_Lc  4?Lt^jX.  Lo  ojjx-uj  (jl£  l_4->j^  i  JJulII  (jruz\X 

3j_ uai^a  < illi^JI  I  JJtj  ^IjuVI  4j jJLi£.  (jt^  (J^*^  -id*-!  I  jLSAul  (jl 

CjU-gloe-^  4  a  1" >J.  1  4jJ JjlII  4_^lajVI  CxLajj  ^^ydll  4jj.  a  i *  1 1  aJJb 

lul  £_dL>«J,l  yc  L$_L«  ^Llaj  Jfi  Cu£!_4  jti\  4ja  &  llj  1 4  a \"t 

.  a  1  / II  \jjt 

tL£_)^fl  JjLjjQj  diLaL^V  *L>*jdu  L_kJJil  J_ua3  d9j 

4<_Jj_*Jlj  ‘L^J  M4^>H  j  Irf^U  J  4^uLLJIj  4  (j^_dj-4_4i]  I J 

^  4„o  4  <_iLt£j|  44jJJjlII  4  4  lo  i  V I J  JJljlII  3j£La  j_^Iaj 

J_*_>.  fV  g  J  II  4J-JLJ  J  4>>  4?  H  (j|  dUj  4^_U3jJ,l  1  JlA  ^  tj\  gl  <■<> 1,1  J  I 

ljr£  L*_il_£  jL*  (^jJI  4<_jjJlII  (JjLzLa  L^Jl  4j^jl*JI  d3jL*i,l 

4_x_u_)  CjIjj  qjz  4jJI  4_1l2j  Lo  c_.<-l«-4jJ  4(JL>lII  I  JJb  4_Aiiej 

4  4_uLl>ji  dii  iitvm  q£.  4?jJjul  fU  qJZJ  4(j_uJuLo  4j1  JJulII  j-<3  ^LjLju 

♦  4  a  i AiiiJIj  ^JlII  {y*  4-lL$-i  4?j1oL>*Ij 
4 _ 1J}L  ii  VI  f^yxxjA  ^J3  4^  <  <il  (^“^11  {^y2JLS  < _ llHSLlI  d)  dStlL)^ 

4(jj^-U  tJ_U_J_4_4J_llj_B  jf\  <?**<!!  3JuJl>JI  ^J_Lajlj  4(d*jjL>Jl 

4  4  ,i  <  oL>JI  4_lilj  ^_ul_)  jJjLcuj  {jfC.  di dstlu  ^3  4(2)Jj_jj  iyx-Ljj\j  4j_ujLj 
4_lilj  dl_ujjj  4  »__i j_4_u  1_>J  Li  4_Il£^1_c j  ^jjjijl  4  a  U  <  4 j  (Jjj 

4_5c_uj  d)l^_jJuJI  4 > j  i Uj  I  eJ^xajL>Jl  (dij_>ij  .  4-JulrtTJI 

♦  4.LQ.UJ  1  j  4jj£ji]i  cJuLIiyi  Cr^-  ^ J-(-4jL>il  3jJa_u_u 


